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TMIMCbMO B PEJIAKIHIO 


B Jloxnagax AH CCCP ony6aukoBana paooraTl. E. JKemc-Jlepu «K mpo6- 
JiemMe oOliei aHamopdo3pm (1). B yKa3aHHoH paOoTe HMeeTCA OOJIbIoe YHCJIO 
HeBepHBbIX HW HEACHLIX yTBep2xkenuH. [locrpoeHuad aBTopa Nocwe HEKOTOPHIX orpa- 
HHYeCHHH MU HCMpaBJeHHH B MYyUWeM CJlydae MOryT ObITb OMpaBMaHbl JIMb C 
«JIOKaJIbHOM» TOUKM 3peHHs. 

1. B craTbe ropoputca: «YpaBHenue (1) mbl 6yfemM HHOra 3aNHCbIBaTb B 
cbopme x = O(y, z) uu y = P(x, 2)». OHako O¥eBHAHO, YTO M3 MpesNosoxe- 
HHH, CUeJIaHHEIX paHee ABTOPOM, BO3SMOXKHOCTb TaKOM 3alHCH HHKak He BBITe- 
KaerT. 

2. )KeulaA MCKJIOUNTS CJlyyall, Kora B paCCMaTpHBaeMOH HOMOrpaMMe LlKa- © 
a X ABJIAeTCA MpAMOM JIMHHeH, aBTOp YTBepxKlaeT, YTO KPHBOJIMHeEHHOCTh 
WIKaJIbl X «XapaKTepH3yeTcaA yCcNOBUuAMH (5)». YcNOBUA 9TH OWMOOUHE. OHu 
He BbINOJHAIOTCA, HalpHMep, HH B OJHOH TouKe napaOoub u = x, v = x". 

3. B cTaTbe BbIBOAATCA ypaBHeHua (10) u (12), KoToppIM JomKHEI yoBue- 
TBOPATb (PYHKUUH (2) u fs(Z). OlHaKO 3TH ypaBHeHHA BbIBeJeHbI HeBepHO. 


x+y — xy 
B caMoM jlevie, HeETpyHO MpoBepHTb, 4TO, HallpHMep, PyHKUMA Zz = —-~—— 


1 (eri 8) 
eG se 

mp x -+ y=4l o6patijaer Tou MeCTBCHHO B HYJIb ONPeeHTeNb y yee 
{+2 z 1 


IpHtem PyHKuHnH f(x) = x? uw @i(x) = X yOBNeTBOpsAIOT BCeM YCIOBMAM, Tpe- 
6yeMbIM B CTaTbe, H, TEM He MeHee, (PYHKUMH P3(z) = | + zu f,(z) = Z ypaB- 
HeHu1o (12) He yoBseTBOpAIOT. 

4. BuiBela cucTtemy uddepeHivasbHbIxX ypaBHeHult (10) u (12), aprop yr- 
BepxKaeT, 4TO «B OOWEM CJlyy¥ae H3 STO CHCTeMbI ONpesemAoTCA dyHKUnH 
f(z) H Q3(Z), 3aBUCAHe OT 4 NOCTOAHHBIX HHTeErpHPOBaHHA». OHaKo B Jeli- 
CTBHTeJIbHOCTH CHcTeMa ypaBHeHHii (10), (12) ompegenser peulenve TONbKO 
JIOKaJIbHO; PpellieHHe, onpeleseHHoe BO BCeM MpOMexKyTKe H3MeHEHHA MepemMeH- 
HOH Z, Y 3TOH CHCTeMbI HMeeTCA TOJIbKO B MCKJIOUMTebHBIX Cyuanx. JlaxKe 
Tora, Kora H3BeCTHO, 4To cucTema (10), (12) umeeT peuleHve, ompeledeHHoe 
BO BCeli OOIaCTH H3MCHEHHA Z, OCTaeTCA HeACHBIM, KaK ero HaliTH. ITpeymarae- 
MBIi ABTOPOM CMOCOO BEIeJIeHHA HY2KHBIX YACTHBIX pellleHHH OCHOBaH Ha Hejo- 
pa3yMeHHH: aBTOP IipefNoularaeT BOCNOJb30BaTbCA OOULMM HHTerpasiom CHCTe- 
MBI; OOWMH 2%Ke UHTerpad cucTempt (10), (12) Bo Bcell paccmMaTpuBaemolt oGsacTH, 
BooOUe TOBOpA, CYylWeCTBOBaTb He Oyler. 

5. Paccy2KeHuA mp BbIBOJe ypaBHenul (10) u (12) oTHocaATcaA TombKO K 
TeM 3Ha4eHHSAM 2, KOTOpble NpHHuMaeT c:byHKunA F(x), y). ABTop Hurfe STOO 
He yKa3biBaer. 

Tlogo6ubie Ke 3aMeYaHHA OTHOCATCA HM KO BCeM pacCMaTpHBaeMbIM aBTOPOM 
cayyasa. 

B 3akmi0yueHHe CJleyeT 34MeTHTb, YTO PellleHHe MOCTaBJIEHHOH ABTOPOM 3a- 
au Haxo*K Menus PyHKunH P,(x), fi(x), P2(y), f2(y), Ps(z) 4 f(Z), YHOBMETBOp Ato- 
WMxX TowecTBy (4), HMeeT peaJIbHbIli HHTepeC TOKO B MpeLNOMOKeHHH BO3- 


MO*KHOCTH TOJIYYEHHA H3 ee pellleHHA HacTosllleli HOMOTrpaMMBI, YTO HE BCerya 
UMeeT MeCTO. 


H. Batihwmetin, M. Kpetinec 


HWUTHPOBAHHAA JIMTEPATYPA 
if, E. Zxemc-Jlesa, JAH, 118, Ne 2, 258 (1957). 


Om pedakyuu. Ha yka3aHHble B NHCbMe owMHOKu craTpu I. E. Jaxemc- 
Jlesu aBTOpbl NHCbMa BHepBbIe OOpaTHJIM BHUMaHHe pelakuuH B HOHE 1958 r. 


WTornxayn Akagemun nayk CCCP 
1961. Tom 136, Ni 4 


_MATEMATHKA 


MW. B. THPCAHOB 


~MWHUMAKCHBIE 3AQAUH B TEOPHH AHOOY3HOHHbIX 
MIPOLWLECCOB 


(ITpedcmaeaeno akademuxom A. H. Koamoeopossim 3 1X 1960) 


- 1. Paccmatpupaetca cuenyiomlaa urpa: nycth U — o6nactb B (n + 1)- 


“MepHOM IIpocTpaHctBe MepeMeHHEIX (x1, X2,... ,Xn, 1). B U 3aqano cemelicTBo 
ax (at my = (x (o, m', m)} wuddy3HOHHbIX MpolleccoB, KOTOpble XapakTe- 
| pusyioTca MaTputleli noKanbHoli Auppysun A (t, x) = || aij (¢, x) ||, MOJIeM CKo- 


mpocteli b(t, x) = {bi (¢, x),.. ., On (t, x)} VM BpeMeHeM ok OlIpeseIAeMbIM 
“ft 

ae (byHKILMOHAJIOM Ny (SX) \dsy31t 08): 

1 


T]peqnooxKuM, 4TO 
b(t, x) = 0° (t, x) +m! (t, x) — m? (t, x), (1) 


rye m! TipHHasexKuT HeKOTOpoMy MHoxectTBy M* pexTopHplx novel BU. Ecan 
® [x (-)] — @yHkuvoHan Ha HenpepbIBHBIX dbyHKIMAX BelllecTBeHHOrO Mepe- 
“MeHHOTO cO 3HayeHHaAMH B U, a 


Me Seal asl ean rg Del Gab aatieeaatit cyl | <a gh2) 


_MaTemaTuyeckoe oOxwKNlaHve 3HayeHHa MD oT TpaeKTopHu X (m', m?), BbIxOLA- 
‘mei mpu t =0 us TouKH x, To, B3aB M’ B KayecTBe MHOXKecTBAa CTpaTerHit i-ro 
“wrpoka, a u (0, x, m', m?) —B xKauecTBe (yHKIMM BBIMTpbiila, Mbl MOIyuHM 
‘HeKOTOpylo urpy G (M?, M?, uw) B HOpMaJIbHOM cbopme. 

_ Tlyetp@ (¢, x)—orpanuysennaa tbyHKUMA Ha rpanuue y o6uacTu U; g (t, x)— 
orpaHwueHHaa dbyHKuMa ua U; ty, —MomenHT 1-ro Bbixofa TpaeKTOpHH 
X14 (w, m', m?) Ha mMHoxecTBO _. Ilono0%*xHM 


® [x ()]=@ (ty a) + | g(s, x) ds (3) 


Waa TeX TpaekTopuii, KoTopbie JocTuraiwT rpanuup U. 

_ Vissectuo (2), uro pW HeKOTOpHIX orpaHwyeHHAX ruayKocTH Ha y, A H OD 
yHKWHA 

1 


ua (tox i>, tn?) == E27 (Ox, (wo; ml ey 
yaoBaerBop ser yPaBHeHHI0 


f 


' 


= +Lu + (m'— nn, Vu) =g (4) 


ycIoBvem ul, = @. 
3necb WH HHDKE 


nl 
= Ou Ou ror ee 02u 0 Ou F 
= {se PP OMES ish 1's om ’ (a, H)= 2 a;b;, Lu = Qi; Ox,0x, + b; Ox, Lh. 
i=1 J 
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Ypasueune (4) No3sBouIdeT OKasaTb CyUleCTBOBaHHe WeHbI HM aTb onucaHne 
ONTHMAJIBHBIX CTPaTeruit UTpoKoB, ecm mHomecTBa M° 3ajlaioTca ycOBHAMH: 


Mi={mi(t9: DH  x)mib mit Y<If, 6) 
k, l=1 
n n 
rae bf,, (t, <) — HeBbIPOKAeHHbIe KBaLpaTH4Hble PopMbl > by,5Kbs > x oh 
vet k=1 


ee 

2. Teopema l. /TycmoA (t, x), b° (t, x), h(t, x) uU makoeo, 4mo ypae- 
Henue (4) umeem pyHOamenmanbHoe peileHue, omeeraroujee OOHOPOOHOMY Kpaesomy 
YCACBLIO NPU ANOKLX 2naOKUX BeKMOPHELX noanx m', m?, yOoeaemeopstoly4Uux (5); 


u(t, x, m', m?) HenpepeisHo 3saeucum om m’ 6 monoaceuu CepanuteHHol CxOdU- 
mocmu noumu ecrody. ITycme ypasnernue 


fe) Ou 0 "le Ou Ou \'/2 ( 
= + Lu + (Brat, x) OK, ae = ( Bia (t 4) eg om =g, . (6) 


20e || Brit, x) \|=|lOnc(¢, x) |[-? umeem HenpepeleHoe 6 V  o606wenHoe pe- 
wenue u(t, xX), npuAumarollee Ha Y 3Ha4eHUe @.Tozda u (0, x) ecme YeHa Uepel, 
a bekmopHoe nose 


és) le Dats Bry 7» ecau Vu onpedenen, 
(td (teaX)yee | (Bi (t, x) Vu, Vu)” (7) 
0, 


echu Vu ne onpedenen, 


aeasdemca 4uucmoll OnMUmMaABHOL CmMpameeuett i-eo uepoKa (i = 1, 2). 
TokxazsateabctTsBo. oKaxem, uTo TouKa m', m2 aBAeTCA CeLOBON 
ToukoH urppl G(M!, M?, u), T. e., 4TO | 
WO, %, mt, rym oO ne Ti) (One, en ee (8) 


Jia sToro 3aMeTHM CHayasa, ITO (8) JOCTaTOUHO IIpOBepHTb AMA ria_KHX BeK- 
TOPHBIX Movieli m‘, TaK KaK IeHa Mrpbl HempepbiBHa Mo m! OTHOCHTebHO Orpa- 
HHYeHHOH CXOJUMOCTH. 

Ilyctp m', m? — ype MpOH3BONbHbIe CTpaTerHy; MOM0%KUM | 


UNE. eA et ye u (t, x) + 6u (t, x). 
Iloce noycTaHoBkH B (4) nomyuaem u3 (4), (6) u (7) 


15, + Liu + (m! —n2, 6Vu) =— [(m'—mt, Vu)—(m?—m?, Vu)], (9) 
al ) 


mpHuem ul, = 0. 

Hec.ioxkHoe reoMeTpHueckKoe paccyKeHHe MOKa3biBaeT, YTO WHHeHMHbIe PyHK- 
WH (m—m, Vu) = OS (m) Ha 9u1MMcoumax (5) Heno/OXKUTebHLI H PaBHbl 
HYJIO TOJIbKO npH m =m’. Ucnomb3syx Tenepb mpeycrapmeHve pemenua (9) 
yepe3 TIpaBylO YaCTb C NOMOMIbIO (byHaMeHTabHOoro pellleHHa, Mosy4aem (8), 
a BMecTe C HMM HM YTBepKeHHe Teopempl 1. | 

CyelyeT OTMeTHTb, 4TO ypaBHeHHe (6), CBA3bIBalollee WeHy Hrpbl WH ONTH-. 
MaJIbHble CTpaTerHH, MO*KeT ObITb BbIBEMeEHO H3 SBPHCTMYeCKHX cooOpaxKeHuit 
B MpeAMOO*KeHHU TiaKOCTH WU OObIMHBIMH MeTOJaMH TeOopHu JHHaMHyecKoro 
mporpaMMuposBanna (*). CyilecTBOBaHve KaCcHyecKOro pellleHia ypaBHeHuag (6) | 
pW HeBbIPO*KLeHHOK Matpulle A JoKasaHo PpuzManHom (?) AA WHIMHApHueckon 
oOacTH Tp JOBOMbHO %KecTKUX OTpaHueHuax Ha KosPpunuentn L u Mawlx 
Bri, YROBMeTBOPAIOUHX ycaopuio Tenpaepa. JloKa3atenpbcTBO omMpaeTca Ha 
OWeHKH [JIA MPOM3BOLHbIX (PYHLAaMeHTAJIbHOTO PeleHHA MH WayepOBCKHi MpHH- 
WHI HeNOBMxKHOH TOUKH. Mcnomb3ya Govlee TOUHBIE OLCHKH Wiad cbyHaMeHTadb-| 
Horo pemenua (°) u Teopemy Jleps — !llaygepa 06 uHweKce peuleHua, yaeTca 
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OcaOHTb TpeOoBaHHA ruiatKocTu KosppunHeutos L jo ycuosuli Teapyepa u 3a- 
_ Me€HHTS TpeOoBaHve masoctu Bi, Ha TpeGopanve UX orpaHwueHHocrTH. 

3, PaccMoTpHM HeKoTopble wacTHble cyyaH. 

- Eeam Kooppuuventsl ypapuenua (6), mpaBpadt uwacTb HW rpaHu4dHble 3HaveHHA 
He 3aBucaT oT ?, aoOacTb U aBsaetca WuMH_ZpomM Uo <[0, oo), TO MBI NOy4aem 
SJJIMMTHYeCKOe + ypaBHeHHe 


Ou ou \*/2 2 Ou du \*/2 
lu +(B uae ell — ( Poe aa) =p; (10) 
' uly, =@ (Yo —Fpanuna U,). 
Cuyyan g = 0 o3HauaeT, 4TO (PyHKIMel BLIMTpbIllla ABJIAeCTCA pellleHHe 3a- 
«aaa Tupuxie; npu g =0, g = —1 cynKunet Bpiurppiia G6yfeT cpeqHee 
s3HaueHHe BpeMeHH npeOnipanus B oGmacTu U. 
IIpx n = 1,g =Ou U= R'x(0, T] ypaspuenne (6) npumer Bua 


=0, u(T, x) =@ (x), 


Gta x) Sr +O) 52 +B Ut 


2 
rile a) = Bir (tr, x) — Be (f,. x). 
_ Crpaterua l-ro urpoka B Moment ¢ B TouKe x OyJeT COCTOATD B ABHKEHHH 
€ MAaKCHMAJIbHOM BO3MOXKHOH CKOPOCTbIO K TOMY JIOKaJIbHOMy MaKCHMyMy 


 dynkuun uw (t, x), Ha MYTH K KOTOpoMy HeT JOKabHOrOo MHHUMyma, cTpaterua 
2-ro urpoKa NpoTHBonoJoxKHa. 

Ec ofHo u3 Mé coctouT 43 OHO TOUKH, TO MbI NOJy4aeM 3aayy Ha 9KCT- 
-peMyM. 
__ IIpoctbie mpumeppl noKa3biBpaloT, 4TO HaMuHe ToueK HeolmlpefleseHHOCTH 
{Vu = 0) cBa3aHo c cylecTBOM 3a,a4H; B YaCTHOCTH, TaKHe TOUKH OOs3aTEJIb- 

HO HMeIOTCA, eCIH B ypaBHeHuH (6) g = 0, yo — orpaHHueHHasd 3aMKHYTAA II0- 

_BepXHOCTb, a @ MMeeT Oowlee OMHOTO MAKCHMyMa Ha Yo. YaeTcA WOKa3aTb Cule- 
‘ytoulee mpeliowenve: 

ITycme u — peiwenue ypaerenus (10) u eoinonaneHo OOHO U3 CAeOYIOWWUX YCAO- 
But: 
eee 0,. 2 = 0. 
ete) <0, 9 > 0 uau u< 0,4 <0, g <0. 
3°. g=0, Yo — 0epaHuueHHad 3amMKNymaA NnosepxNocmo, P(x) Umeemn 
OOUH MaKcUMYyM U OOUH mMuHUMYM. 
_ Toeda mxnoocecmeo C = {x: Vu (x) = 0} umeem aedeeosy mepy HyAd. Ecau 
“ peuenue u — Kaaccuueckoe, mo pasmepHocme C He npeeocxodum (n — 1). 

4. Teopema | mMoxer OniTh pacnpocTpaHeHa Ha cmyuah M’, onpeqemeHHbix 
| Gounee OOUIHMH YyCJOBHAMH Ba 


ee 


; Se OF it) X%) my (b) ys ep EO 1); 


ve S' (t, x) = {y: F’ lt, x, ys, . . -) Yn] < 1} — BemmyKnaa urypa; B yact- 
“HOCTH, Kora KaxKbI “3 HTpoOKOB paciopsAxKaeTCA He BCEMH KOOPAHHATaMhH, 
a TOJIBKO YacTHIO. AHaJIOrH4Hble pesyJIbTaTbI MOryT ObITb NOsy4eHbI H B CJy4ae 
“BHIpOKLeHHA MaTpHubt A, Kora ypaBHeHHe (4) He HMeeT PyHaMeHTaJIbHOrO 
pelleHiai M K HeMYy HeJIb3a pHMeHuT Teopemy 1. IIpu stom Hayo npesnouia- 
‘TaTb, 4TO JonycTuMple m!’ umeroT BU Ar, re r — BeKTOpHoe Nove B U; MeTogpl 
AOKAasaTebCTBA OTJIM4YHbI OT H3JIO%KCHHBIX BBIILEe. 

| Cuy4aii, Kora Bapualluu nosBepraroTcs He TOJIbKO MOJIA CKOpocTel, HO H 
“KoappuHenrer Audby3uuv, WpwBouT K ypaBHeHHsM, CofepxKalluM HeJMHel- 
‘HbIe WIeHbI BHA: 


i n 1p 


( S - O?u O7u 
WN) Sak PRS Pe 
oti Ox ,OX; OxX,0X, 


MutepecHol ocOOeHHOCTHIO PaCCMOTPeHHO"O Bpllle Klacca HIp ABJAeETCA TO, 
UTO KX PeleHHA alOTCA MMCTHIMH CTPaTerMuAMH, KOTOPble ONpeseMAIOTCA U3 AHdp- 
cbepeHUMaIbHOrO YpaBHeHHA, CBASbIBAIOWLeFO HX C WeHOH HIpbl. OTO oOcToOATeWIb- 
CTBO BbI3BaHO TeM, UTO paCCMaTPHBaeMbIle MpPOMeCcchl HMEIOT HEMPepbIBHbIe Tpaek- 
TOPHM, PYHKUMA BHIMTpbilla MaeTCA MATeMaTHUCCKHM OMKHMaHveM a] MTHBHOTO 
(PYHKWHOHAA, a OrpaHHueHuA Ha m! HOCAT JOKAJIbHbIM XapakTep. 

B 3akm104ueHHe aBTOp BbIpaKaeT NIpH3HaTebHocTb HM. B. PomMaHoBcKomy 
uP. JI. Jlo6pymmuuny, o6paTHBuiuM ero BHUMaHHe Ha IIpHBeeHHble BbIIe 3aain. 


Tlocrynuai0 
26 VIIT 1960 
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_MATEMATHKA 


B. M. PJIYLUKOB 


ABCTPAKTHbIE ABTOMATbI HW PASBHEHHE 
CBOBOJHbIX MOJTYGPP YN 


(IIpedcmaenexo axademuxom IT. C. Hoeukoeorm 29 1X 1960) 


AOcTpaKkKTHBIM ABTOMATOM Ha3biBaeTCH OOLEKT, COCTOAIIHI 
3 JByYX MHOKeCTB: MHO*KecTBa A = (az, 4 € M}, 92eMeHTHI KOTOPOrO Ha3bl- 
BawoTCA BHYTPCHHHMH COCTOAHUHAMHA ABTOMATA, H MHOMKECTBA 


X = {xs, BEN}, 9nemeHTE! KOTOporo Hasbipalolcd COCTOAHUAMH 


BXOJ_a HIM Mpoctro BxXOfaMMU_ aBTOMaTa. 
{mA Kaxkoro BHYTPeHHero COCTOAHUA Az HU KAaKOTO Bxofa Xp onpeseseHo 
MNpOWsBeyeHHe d,Xg, PaBHOe HeEKOTOPOMY BHYTPeHHeMy COCTOAHHIO Qy aBTO- 
mata (y = [ (2, 8)). ABTomaT HasbiBaeTcad KOHC4HBEIM, CCIM KOHEUHBI 06a 
MHoxecTBa A uw X WH GecCKOHEUHDIM B MpPOTHBHOM Culyyae. 

Tlocrpoum cBo6ogxHy10 nomyrpynny F c MHoxKecTBOM OOpa3yrioulNx xp (8 € N) 
H OMNpeeIHM Mpow3sBeyseHue BHYTPeCHHUX COCTOAHHH ABTOMaTa Ha CJIOBa 9TOH 
cBOOOAHOH Noyrpynmbl. Onpefesenue mpow3peyqem NO HHAYKUMH: IA COB 
HHI 1 CooTBeTCTBYrIOINee OlpeseseHne COMepKUTCA B OMpeeeHHH aOcTpaKT- 
HOrO aBTOMAaTAa, JIA MpOM3BoNbHOrO cMOBa Ss = S’'Xg AnuHE n +1 (n > 1) 
H IIpOW3BOJIbHOTO BHYTPeHHerO COCTOAHHA A, MpOW3BefeHHe aS onpeyeAem 
10 (bopMyvle aaS = (AaS’) Xg. YCOBUMCA FOBOPHTh, TO CJIOBO S$ MepeBOAUT aBTo- 
MaT M3 COCTOAHHA Az B COCTOAHME aS. Oka3bIBaeTCA NOJIe3HbIM, KpoMe TOYO, 
B 4MCJIO 3JIEMeHTOB CBOOOLHOK Nowyrpynnp / BKMOUAaTh MycToe COBO e, acpelH 
BHYTPeCHHUX COCTOAHHM ABTOMATA BbIJeIHTb OCOOO OHO COCTOAHHe dy, KOTOPoe 
Mbl OyMeM Ha3blIpaTth HAWYAAbLBHEM cocToaHHeM. IIpon3Beqenue 
mo6oro BHYTPeHHero COCTOAHHA ABTOMAaTAa A, Ha IycToe COBO e€ NPHHUMaeTCA 
MO ONpeeJIeHHIO PaBHbIM Qz: Az = Aq AA Bcex 46 M. 

Jina mo6oro a € M o603HauuM uepes Fy, MHOKECTBO BCeX CJIOB CBOGOAHOH 
nlosyrpynnsi F, KoTopble mepeBoAAT Hada JIbHOe COCTOAHHE do B COCTOAHHE Az. 
Jlerko BuyeTb, UTO MHOxKecTBa F, MoMmapHO He MepeceKaloTcA HM O6salaioT TeM 
CBOHCTBOM, 4TO [IA moGoro BxOda X, HM moOoro MHOxKecTBa F', MHOKeCTBO 
cnoB F,xg CBOOoAHOK Nowyrpynnpl / WesIHKOM COfepKUTCA B HEKOTOPOM MHOxKe- 
cTBe F., (MHeKc Y Mp 9TOM coBayaeT C MHJeKCOM BHYTPeHHero COCTOAHHA 
ay = AqXp). 

ABTOMaT, Y KOTOporo BCe MHOxKecTBa /, HEIYCTbI, ECTECTBEHHO Ha3bIBaTb 
CBA3HBIM. B TaKOM aBTOMaTe BO3MOKEH Mepexox (Mos WelicTBHeM NOAxo- 


- Asallero BXOJHOTO CJIOBa) M3 HauaJIbHOrO COCTOAHHA B s1000e BHYTPeHHee COo- 


cTosHHe. Jlerko BUeTb, ITO CBASHbIN ABTOMAT NOJIHOCTHIO ONpesesiAeTCA 3afa- 
HHeM MHOxKecTB Fy. 
Vmeas B BUY CKa3aHHoe, eCTECTBeEHHO BBECTH Cylefyioulee onpesesienue. 
Onpenmeneunne 1. Hycrs F —cBo6ofHan nowyrpynna c efMHullet 


€ cucTemol o6pa3yromux x = {xs, B GN}. PasOvenve nosyrpynnp F Ha 


' 
: 


HenycTble omapHo Helepecekatoulveca MHoxmecTBa Fy (2 € M) Hasbipaetca 
aABTOMATHBIM pa3sOHNeHHeM, CCAM AAA MOOoro OOpasyioulero Xp 
M m060ro MHoxecTBa F, mponsBeseHHe FX, COMepXKUTCA WeJIMKOM B OJHOM 43 


| 
MHoxects Fy Toro 2»Ke CcaMoro pa3O0HeHHA. 
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Oxka3bipaeTCA MOJIe3HBIM PaCCMaTPHBaTb Tak?Ke YaCTHbI Cyyal aBTOMaT- 
HbIX pa3OHeHHH, a HMCHHO TaK HasbiBaemble 1O Tyr pyMmnNoBbe pas3- 
OueHH A. 

Onpexeaeu ne 2. Pas6uenve cBoO6osHOK Nowyrpynnpl F c eqvnulen 
Ha rycTble MomapHo Helepecekaloulveca NowMHoxectBa F, (4 M) HaspiBaetcs 
NOJWYIrpyYUNOBHM, ecH Aaa mo6bix o wu B us M npouspezenue FFs 
(paccMaTpHBaeMoe Kak MPOH3BeeHHe MHOXKECTB MOJYrpyNibl) WesMKOM cofep- 
X9KUTCA B OJHOM H3 MHOKECTB JaHHOrO pasOveHHA. 

Jlerko BUJeTb, YTO CIpaBelHBAa CJleqyIoulaA Teopema: 

Teopema l. [lycmb {Fz, 4 € M} — npouseorenoe aemomamunoe pas0due- 
Hue Ce0O00HO noayepynne: F c o6pasyroujimu xg (B € N). Onpedeaum asmomam 
C MHODKeCM60M BHYMpeHHUX cocmoAHutt {az, 4 &€ M} u c mHNosicecmeom Bx0006: 
{xs, B € N}, nonoscue Onn aroboix a&EM uB EN npouseedenue AgX_g PpasHbiM cOo- 
CMOSHUIO Ay, UNOeKC KOMOpoeo coenadaem c uHOeKcom Y moeo mHodecmea Ey, 
ONA KOMOpozo UMeem mecmo eKAroueHUe FyxX_g C Fy. Ecau Fo — mxootecmeo ra- 
1Wle20 pasOuenUusA, COdepacatuee nycmoe CABO, MO OAR AtOO020 AEM mxoorecmeo F go. 
CoBnadaem C MHOICECMBOM COB, NepesoOsALYUX ABMOMAM U3 COCMOAHUA Ay 6 cocmosn- 
HUC Aq. 


TokasateabctTsBo. M3 onpesenenua aBToMaTHoro pa30HeHHA HH- 
yKiHeli MO JWHHe CJIOBa JlerKO BbIBeCTH, YTO JIA sOOOro cuIOBa s u3 F MHOKe- 
cTBO FS IleJIMKOM BXOJHT B OHO M3 MHOKecTB F, JaHHoro pa3Ovenuad. Tak Kak 
IyCTOe COBO e€ COfepxKHTCA B MHO*ecTBe Fo, TO SE Fos C Fe. AcHo Tora, 
yTO BKlO“eHHe Fys C Fy 6yeT HMeTb MECTO JIA OGorO CcyloBa s u3 Fy. Cneno- 
BaTeJIbHO, BCe CJIOBa MHOKecTBa Fy, NepeBOAAT ABTOMAT U3 COCTOAHHA Ay B CO- 
CTOAHHe dy. IlockombKy TO 2%e CaMoe HMeeT MECTO H WIA Apyrvx cocTOAHHH, 
TO MHO*KecTBO F, cofep2XKHT BCe CJIOBA, NepeBOLALLHe ABTOMAT H3 COCTOAHHA Ay, 
B COCTOAHHE dz. Teopema joKa3auHa. 

Onpefeneune 3. Axstomat, cTpoxuuiicd m0 aBTOMaTHOMy pa3Oxe- 
HHIO CIMOCOO0M, YKa3aHHbIM B TeopeMe 1, Ha3bIBaeTCH ABTOMATOM, CO- 
OTBETCTBYWOMUHM RAHHOMY pa3zsONeHUn. 

V3 OKa3aHHOM TeopeMbl BbITeKaeT, UTO 3afaua H3yYYeHHA CBASHBIX aOcTpakt- 
HBIX ABTOMATOB HOJIHOCTbIO IKBUBAICHTHA 3aaue U3YYCHHA ABTOMATHIX pa3Oue- 
HHH CBOOOAHbIX Nowyrpynn. JlelicTBuTeJIbHO, BCHKHM CBASHbIM ABTOMAT olIpe- 
JeJIAeT HEKOTOPOe ABTOMATHOE pasOHeHHe, M3 KOTOPOTO, B CHJIy JOKa3aHHOH Teo- 
PeMbI, OJHO3HAUHO BOCCTaHaBJIMBaeTCA HCXOJHbIM ABTOMAT. 

BTOpbIM BayKHBIM CJIeICTBHeM, BbITeCKAaIONIMM H3 TeopeMb! 1, ABJIAeTCA CBese- 
HHe TIpoOJIeMbl TpefcTaBJIeHHA CoObITHH B aOCTpaKTHOM aBTOMaTe B CMBICJIe 
Kauun — Menpejesa (1,”) K npo6Jleme BIHChIBAHHA B MpOu3BoOIbHOe pasOveHHe 
CBOOOLHOH MOJyrpynnbl c eqMHUMWeH aBTOMaTHOTO pa3OveHHA. 

B camo jleJe, 3afaHve sro6oro coépitua S Hay, BXOJHBIM aslcpaBHTOM {Xz, 
8@N} 3aqaeT pa36neHue cBo6o,HOK Nomyrpyunp F c oOpa3syromiumMu xz (BEN) 
Ha [Ba HellepeceKalollHxcA MOJMHOMKeCTBAa: MHOMKecTBa S UM ero JONONHEHHA 


S B nogyrpynne Ff. Ecan {Fy, «€M}— apromaTHoe pa30veHHe, BIMCAaHHOe 


B pasOueHne {S, S}, To, B cumy Teopempr 1, coOnirue S oOKasbIBaeTCA Mpex- 
CTaBJICHHbIM B ABTOMATe, COOTBeETCTBYIOWeM pa3sOneHulo {F,, «a € M}, Bcemu 
TeMH COCTOAHHAMH Q,, JJIX KOTOPbIX COOTBeTCTBYIOUMe HM NosmMHomectBa Fy, 
aBTOMaTHOrO pa3sOHeHua BxXOZAT BS. 

Pa3BuTble BbIe COOOpaxKeHHA MO3BOMAIOT OTHOCHTEbHO MpocTO OKa3aTb- 
TeOpeMy e€JMHCTBEHHOCTH MMHHMAJIbHOrO AaBTOMATA, MpeCTaBJIAIOWlero JaHHble 
co6pitua. Jn 9TOW Wen BBeJeM ecTeCTBeHHOe MOHATHE NepeceyeHua H OObeAH- 
HeHHA pasOnveHHi. 

Ilyctb Wanpl 1Ba pa36venua: G = {G,, » € P} u H = {H,, v € Q} Hexo- 
TOporo MHoxkKecTBa F Ha HerycTble MomapHoO HelepeceKalollvecA MOAMHOKECTBA. 
IlepeceueHHe™M 9THX pasOHeHHit OyemM Ha3biBAaTb pasOHeHHe MHOKECT- 
Ba F Ha COBOKYMHOCTb BCeX HeMycTHIX Nepeceyenuit Bua Gf) Hy (wv € P,v E Q). 

J\ia onpeyenenua onepalun oObeluHeHuA pasOveHHi G u H Bpejem no- 
HATHe GH-cBA3HOCTH NOAMHO*KecTB MHOxectTBa LE. TloqmHoxectBo K C F 6ylem 
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| Haspipatb GH-c BA 3 HIM, CCAM QA 060K Napbi 31eMeHTOB a u b sTOFO NOL- 
-MHOXKECTBA MOXKHO IICCTPOHTb KOHEYHYIO MOCJIELOBaTebHOCTb 3JIEMeCHTOB 

; C1, Co,..., Cx STOFO Ke NOMMHOKECTBA TaK, YTO BHINOHAIOTCH [Ba YCOBHA: 

Be) Cy =a; Ae) = 6; 2) aaa moOoro i= 1,2,...,n—1 9nemenTb! cy HW C44 
—Colep2kaTcx MOO B OLHOM M TOM xe MHOKECTBE toh pasOueHua G, 1H60 B OJ,HOM 
| TOM %Ke MHoxkecTBe H, pas6nenun H. Tlocaeqopatesuocts, yAOBNeTBOp At0- 
Wlyio 9THM CBOMCTBaM, OyfeM HasbipaTb GH-LeMbwW,CBA3ZHBAWIL eli 
SNMeEMEHTH au OD. 

Onpefeneuue 4. Pas6veHHe mHomwecTBa F Ha MaKCHMasbHbIe 
GH-cpa3Hble MoyMHoxectBa K, Ha3biBaeTcad OO BE AHHEHNEM pasbue- 
Huh Qu H. 

H3 onpelenenua GH-cBa3HOcTH HeMmocpefCcTBeHHO CJleqyeT, 4TO pasmMyuHbIe 

MaKCHMaJbuble GH-cBA3HbIe NOJMHOKeCTBA MHOMKecTBa F monapHo He Tepe- 
ceKaioTcad (4Ba MepeceKaloulMxca GH-cBxA3HbIX MOAMHOXKecTBa B OObeEHHEHHH 
_MaroT cHopa GH-cBa3Hoe MOJMHOKECTBO). 

Teopema 2. Ilepeceuenue u o6teduHeHue sto6x Oeyx asmomamHex 
“(noayepynnoseix) pasOuenuit ceobodxot noayepynne: F ecme cnoea aemomamnoe 
‘(uAuU, coomeemcmeenHo, noayepynnoéce) pasbuenue. 
| MoKxa3zateabcrtso. Cayyai nepeceuenun iByx pasOveHuli ouveBHAeH. 
‘Paccmotpum cu1yuai oO6bequHeHHA Q aByx pas6neHuii Gu H. Ilycrpb a u b — 
TIPOM3BOMbHbIe 9/IeEMCHTLI OAHOFO M TOrO %e MHOMecTBa pasOveHuA Q; cH d — 
TIPOHSBOJIbHbIe JJIEMeHTbI TOFO Ke CaMOro HIM JOCOrO Apyroro MHOKecTBa pas- 


OveHua Q; fj — NpousBOMbHDI 2emMeHT u3 F. Ecau ap=a, a), .. ., dga=b—GH- 
Il€llb, CBA3bIBaIOWLad SJIeMeHTbI a VM OD, a Co = C, Cy,.. -, Cm = Ad — GH-tenb, 
CBASbIBaIOULaA SJIeMeHTHI c HM d, TO B C/ly4ae, Kora pasOvenua G uw H aptomar- 
‘HbIe, WeMb Af = af, aif, ..., Anf = Of ecTb, oueBuzHO, GH-lenb, CBA3bIBal0- 


faa 9eMeHTHI af u bf. CreqoBaTesbHO, OObeMMHeEHHe ABTOMATHbIX pasOnNeHHit 
caMo apTomaTHO. Ecau xe Gu H — nonyrpymmopble pa30veHHs, TO Lellb 
Be 05Gb glo. oc cese nCor AnC1y. AnCos-».« > AnCm = Od. aBgaaetTca. .GH-lenbio, 
CBASHIBAIOM el SJIeMeHTHI ac U bd. CueqoBaTesbHO, CODeAMHEHHe No yrpyinoBplx 
pasOvenui OyyeT camo nouyrpynnospM. Teopema joKa3ana. 

M3 Teopembi 2 HenocpefCTBeHHO CJleflyeT, 4TO OObeqHHeHHe JOOOrO uNCa 
aBTOMATHEIX (IOJIYrpyNMoBbIx) pasOveHHH, Kaxk Oe H3 KOTOPbIX BIMCaHO B Kak- 
Toe pasOvenve M3 HEKOTOpOrO duKCHpOBaHHOrO MHOxecTBa M Tpov3BOVJIbHbIx 
pasOveHHH Nowyrpynnbl, OyfeT CHOBa aBTOMATHBIM (COOTBETCTBEHHO, NOJYyrpyn- 
NOBBIM) pasOveHHeM, BIMCAHHLIM B KayKloe H3 pasOveHHii MHOxKecTBa M. 

' Kak noka3aHo aBTopoM B paOote (°), J1060e KOHEYHOe MHOMKECTBO TAK Ha3bl- 
BaeMbIX PeryJIAPHEIX COObITHH NMpelmcTaBHMO B KOHeYHOM aBToMmaTe. Orcrojla, 
'B CHJly TeopeMbI 2, Nony4aeM CJleAyIOulHi pesyJbTar: 

Teopema 3. Koneunolii aemomam C MUHUMQAbHOLM 4UCAOM CoCcmosHUL, 
Npedcmaésanrwwutt amOoe KOHeLHOe MHOWECMEO pezyAAPHOIX coOwIMUL, ONpPEde- 
AAHEMCA SMUM MHODZCECMBOM OOHO3SHALHO C MouHOCMoIO OO Us0MOpdu3ma. 

Ec YyCJIOBHTbCA Ha3bIBATh NOW YTPYNNOBLIM ABTOMATOM 
ABTOMAT, COOTBETCTBYIOUHH No/yrpynMoBomy pasOveHH1o CBOOORHOM Noyrpyl- 
ME, TO AIA NpescTaBeHHA peryJAPHBIX COObITHH B NOJYrpynNoBbIX KOHEUHEIX 
ABTOMaTAaX OyJeT HMETb, OUCBHAHO, MECTO TeOpeMa, AaHaJOrM4YHAaA Teopeme 3. 


P Tlocrynuao 
11 VII 1960 
LWMTHPOBAHHAS JIUTEPATYPA 


1¢. K. Kauuu, COopx. Astomats, UJI, 1956, crp. 15—67. *10.T. MeaBpeges, 
Tam xe, cTp. 385—401. %B.M. Paymkos, Yxp. matem. xypuH., 12, Ne 2, 147 (1960). 
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Jloknagn Akayemun Hayk COCP 
1961. Tom 136, Ne 4 


MATEMATHKA 
B. M. TYPEBHY 


QSHTPONKWA MOTOKA OPHILMKJIOB 


({Tpedcmaeaeno akademuxom A. H. Koamozoposoim 3 1X 1960) 


§1.PopmMyaupoBKa pesyabTatos. A.H. Kosmoropos (’) 
yKa3aJl TEOPeTHKO-BEPOATHOCTHbIe€ NpHMepbl MHHAMHMYeCKHX CHCTeM CO CU¥eTHO- 
KPaTHBIM JleOerOBCKHM CIeKTPOM H 3aaHHbIM MOOMKUTebHBIM 3HAYCHHeM 3HT- 
pomHH (BKOUaA ++ oo). A. P. Cunai (”) BbrMHCIH SHTPONHiO reosesH4eCcKOro 0- 
TOKa Ha KOMIaKTHOM MOBeEpXHOCTH NOCTOAHHOM OTPUWLaTeIbHOM KPHBU3HbI Hi To- 
JIYUMJ STAM IYTeM TIpHMepbl KacCH4eCKUX JMHAMHYeCKHX CHCTeM CO C¥eTHO- 
KPaTHBIM JieOerOBCKHM CII€EKTPOM HM 3a aHHbIM (KOHEYHBIM) MOJIOMKATEJIbHBIM 3Ha- 
¥YeHHeM SHTPONHH. 

Hegabuo HM. B. Pupcanos noctpous mpuMep CHCTeMbI CO CUe€THOKPaTHBIM Jie- 
6erOBCKHM CHe€KTpOM H HY JeBO 9HTpomMel. Kak u npumeppt Kosmoro- 
POBa, STOT IIpHMep HMeeT TeOPpeTHKO-BEPOATHOCTHOe MpOvCxo*KeHHe H He ABMIAeT- 
CA JMHAaMMYeCKOH CHCTeMOM B KAaCCH4YeCKOM CMBICJIe. 

B HacTOALeH 3aMeTKe TOKAa3bIBaeTCA, YTO NOMOK OPUUUKAOS HA KOMNAKMHOL 
nobePXHOCMU NOCMOAHHOW OMpUYAaMeAoHOt KPUBU3HbL UMeem HYyAeBYytO JHMpO- 
nut. U3 pesyabtatop paOor (7,8) cmelyeT, 4YTO MOTOK OPHIHKJOB HMeeT 
CUCTHOKPaTHBIM JeOeroBcKHii cekTp. Takum 0Opa30M, MbI Movlyyaem TpuMep 
KJIaCCHYeCKOH CHCTeMbI CO CHeTHOK paTHbIM JieGeroBCKHM CIICKTpOM H HyJeBol 
S9HTpornel. 

CreqyeT 3ameTuTb, ¥TO cucTeMa, NocTpoeHHad TupcaHoBbIM, ABsAeTCA Tepe- 
MellUHBaHHeM BCex cTerleHeH. J MOTOKa OPHIMKJIOB BOMpoc O KpaTHOM MepeMe- 
IMMBaHHH OCTAeCTCA OTKPBITHIM. 

§2. Onucanue Notroxa opunuxaos. (ep. (°)) yer 
S — BHYTPeHHOCTb eMHHYHOTO Kpyra C He9BKMHJOBOH MeTpHKO; G— Juc- 
KpeTHad Mofsrpynna rpynnb! {poOHO-sMHeEHHEIX TpeoOpas0Banvit KOMIMJIeKCHOM 
MMOCKOCTH, NepeBotauux S B ce6a; B — cshyHaMenTaibHad O6acTb rpynupl G. 
B paccmaTpuBaemom culy4ae 3Ta O6acTb KOMMaKkTHAa. IlosToMy ee rpaHuita He 
MepeceKaeTca C EMHHHYHOH OKPYKHOCTbIO HW COCTOHT, KaK H3BeCTHO, H3 KOHe4HO- 
rO 4Hcu1a OTpesKOB fi, /2,..., ly, reollesvuecKUx. DTH OTPe3KH NoOMapHO KOH- 
TpyYSHTHbl OTHOCHTeAbHO rpynnpl G. IIpu oToxKMecTBMeCHHH KOHTPYSHTHBIX TO- 
yek S mipeppaijaetca B ByMepHoe mMHoroo6pasuve M. Ilorox opuuuKnos {H;} 
felcrByeT B mpocTpaHctpe @ sMHeHbIX 31eMeHTOB NoBepxHoctH M. Byyem 
mpeAcTaBaTb ce6e {2 Kak COBOKYNHOCTb JIMHEMHbIX 9JIEMCHTOB C HOCHTeJIAMH 
B oOnactu B. Ilyctb e — ofMH 43 TaKHX 3JIeMeHTOB, c (e€) — oMpelesmAembIit HM 
opuuuks BS. Ilycrh HocHTenb 3JIeMeHTA €, JBHraich M0 OpHIHKJy c (e) NpoTHB 
YaCOBOH CTPeJIKH, BilepBble MepeceKaeT rpaHully :byHaMeHTaibHon oOOmacTH 
B ToUKe p & /;, OOosHauHM Yepe3 g; TO NpeoOpasoBaHHe M3 rpynnbl G, KoTOpoe 
MepeBogwuT jyry /; B KOHTpySHTHYyt el nyry l;,. Ito mpeoOpasoBaHHe CTaBHT B CO- 


OTBeTCTBHE TOUKE p HEKOTOPyl0 TOUKYy p’€1;, a opuuuxsy c (e) — neKoroppiit 
OpHiuKs c’ (e), Nepecekatouuit pyry J,’ B Touxe p’. Iloy yelicrBuem notoKa {H;} 
HOCHT@JIb JIMHeEMHOTO SJIEMeHTa @ JBYXKETCA C eCHHHYHOH CKOPOCTbIO MpOTHB 
YaCOBOH CTPeJIKH M10 OPHIMKsy Cc (e) JO TOUKH p, 3aTeM NepeCKaKMBaeT BTOUKY p’ 
MH J\BHKeTCH NO OpHUuKy c’ (e) BHyTpb OOnacTH B yo nepeceyeHuA STOFO OPHIUHK- 
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Ha CO C/eLYIOMMM OTPe3KOM FpaHHIbI, MOCMe Vero ONATh MpOUCXoLUT CKA4UOK, 
HOAOOHbIN yrKe onHcaHHOMY. Hanpapuenne JIMHEHHOTO SJIEMeEHTA MPH STOM JIBM- 
7KCHHM COBMaflaeT C BHEIMHeEH HOPMAJIbIO K COOTBETCTBYIOULEMy OpHILNKJTy. 
§ 3, Jlemma. Cywecmeytom makoe pasduenue E npocmpaucmea Q na 
KOHEUHOe 4WICAO Henepecekarowuxca usmepumolx muomcecme Ey, Es,..., Ey 
u Makoe nonomtumenbHoe 6, 4Mo ONA BCAKOZO NONOMUMeAbHO2O T << 6 


| 


|[ A.E =e mod 0 *. (1) 


n=0 


= 


WokasaTeabctsBo. Tak kak Be reoflesHueckHe He MOryT Mepe- 
| “ceKaTbCd BHYTPH eCAMHMUHOrO Kpyra MOA HYJeBHIM yrJIOM, TO BCe yrJIbI MEXxKLY 
_ oTpe3 Kamu Trpanvupl oOsactH B nosoxKutTerbHbl. Tlomb3yicb 3THM, MOKHO 
_Tl0Ka3aTb, YTO CyilecTByeT Takoe N, 3aBucatlee TOIbKO OT 6, 4TO JOGO OTpe30K 
“opuluksa Juni 6 mepecekaet He Gosee N o6slacteii, KOHpySHTHbIX OOsacTu B 
_ (Takve O6macTH He MepeceKaioTca M 3anOJHAIOT BHYTPe€HHOCTb €MHMYHOTO Kpy- 
fra). Ilostomy pH OMHCaHHOM Bblllle ABYXKeHMM NO etcrBuem notoKa {H+} 
“mo6oii wuneitubiit snemeHt coBepiiaeT 3a Bpema 6 He Gomee N cxauKos. IlycTp 
‘A (ix, ig, .. ., in) — MHOxKeCTBO JIMHeHHBIX SJIeMeHTOB C HOCHTeIAMM B 0O- 
snactu B, KoTOpbie copepmlaloT 3a BpeMA T MOCJefOBAaTebHO CKaUKH Yepes OT- 
)peskH Cc HOMepaMH jy, ig, ..., ty TpaHuupl oOmacTu B; ecm 3a BpeMA T Mponc- 
xogmutT m < N ckauxos, To NowlaraeM imi, = imtg =... = ty = 0. OOo3Ha- 
‘4uM Yepes A, KOHeuHOe pasOneHHe mpocTpaxcrBa Q, o6pa30BaHHoe MHOxKeCT- 
Bamu A (ij, io,..., in). Ilyctb K — kKakoli-Hu6yab Kpyr, sIexKatlui B OOva- 
emu B, uL — Kakasc-HvOyfb 2BKJIMOBa IIpAMasA, MpOXOMAMlad Yepes IBKJIMIOB 
WeHtTp O storo Kpyra. MuoxKecTBO JIMHeHHbIX 9JIEMeCHTOB, HOCHTeH KOTOPbIXx 
‘eKAaT C OLHOU KaKOH-HHOyAb CTOpoHb! oT mpamol L, o6o3HauuM yepes A’, jlo- 
NOJIHe€HHe K STOMY MHOX*KecTBY JO Bcero mpocTpauctBa {2 — yepes A”. Ilomyuen- 
Hoe TakKHM OOpa3oM pa36veHve MmpoctpanctTBa @ Ha Be 4acTH O603HaNHM 4Ue- 
‘pes Az. Ilyctb e, — JMHeMHbI 91eMeHT C HOCHTeJIeM B TOUKe O, HampaBJieHHblli 
‘lo mpamon L; c (eo) — onpesesseMbI STHM 3JIEMeEHTOM OPHUHKI BS; py W po — 
TOUKHM NepeceyeHua c (eo) c rpanuuel Kpyra K; p; H pg — M3MepeHHble M0 OpH- 
WMKJy c (€,) pacCTOAHHA OT TOUKH O JO TOUeK P, H Py. COOTBETCTBEHHO. PasyesuM 
oOnacTtb B Ha KOHe4UHOe UMCIIO OOAaCTeH, B Kax%KOH H3 KOTOPbIX paccTOAHHe 
MExKLy JOOLIMM JBYMA TOUKaMH, H3MepeHHoe M0 COeAMHAIOULEMy UX OPHWAKIY, 
‘He npepocxoguT */2 min (pi, p2); O6o3HadMM 9TO pasOveHHe Yepes As H MOKaxKem, 
4uTo pasOvenue E = A, ‘A, ‘Az uw uucno 6 = 1/2 min (pj, pe) ABJIAIOTCA HCKO- 

‘MbIMH. 
B mpopepke Hy2KflaeTca WHuIb cooTHomeHHe (1). IlycTb mHHeHHbIe 9eMeHTHI 


€; H €, OMpesemnioT Ha HoBepxHocTu M opuuuKunic (e), C(e2), W WyCTb JMHetHBIe 
snemeHTs! Hye}, Hn eg UpMHalexkaT IpH Kaxkgom n (0 <n < oo) ofHomy 
a TOMY 2Ke MHO*KecTBy M3 pasOveHHA EL. Cuavaya mpeAMoOxKUM, 4TO e; + eo, 


‘| Ho c (e;) = (e.), mpusem e, = Hyez, rye y > 0. Torna npu Bcex n > 0 
Aye} = fin PETAR (2) 


Tak Kak cmekTp noTtoka {H;} HempeppiBeH, TO H, — 9profMuecKHli aBTO- 
vot M MOXKHO CUHTATb, UTO MHOXKECTBO JIMHEHHbIX JJIEMCHTOB BUa H,,-e1, 
n > 0, Bcloly NIOTHO B MIpocTpancTBe Q2. Orciofla cylehyeT, UTO WIA BCAKOM OK- 
pecrHocTu 3IEMCHTA €o HAalieTCA Takoe Ile10e r>0, UTO JIHHeHHbIM SIeMeHT H,.e; 
TiomayaeT B MepeceyeHue MHOKeCTBA A’ c 9TOW OKpecTHocTbIo. Ec oxKpect- 
HOCTB QJIEMEHTA €) BbIOpaHa JocTaTOUHO MaJIOH, a yepes A’ o603HaueH TOT 3uIe- 
MeHT pa3OveHua A,, KOTOPOMy MpHaliexaT MMHelHbIe SeMeHTHI Hyey pH 
‘MajIbIX TOJIOXKUTebHBIX ¢, TO, B CHuly papencTBa (2), H-ze, € A”. Tak Kak 9TO 
BKJOUeHHeE MPOTHBOpeyMT HaLIeMy MpeNO/OAeHHIO OTHOCHTEJIbHO JIMHEHHBbIX 
anementop Hye; HW Hy veg UpH n>O, TO B paccMaTpHBaeMOM cyIy4ae ey = eo. 


se 


* ¢ mod 0 o3HauaeT pa3OveHHe NpOcTpaHCTBa Ha OTJeMbHbIe TOUKH C TOUHOCTbIO JO MHO- 
*KeCTBAa MepE 0. 
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Ilycrb temepb C (e:) == c (és). U3 npwuagnemuoctu Hye; A Hy reg IPH Kaw- 
nom n > 0 K ofHomy M TOMy Ke dvlemeHTy pasOveHHa A, Cueyet, UTO JIMHeHHBIC 
9JIEMEHTHI €; HM €2, PABHOMEPHO ABHTaAcb NO OPHIMKNaM € (e;) HC (é2) B Mpoct- 
pancrpe S, HaxoO{ATCA B KaxKbli U3 MOMeHTOB nt (n = 1, 2,...) B OMHOH U 
TOH 2e OONACTH, KOHTpy2HTHOH oOsacTH B, HM, CieqOBaTebHO, paccTOAHHe 
Me@XKLy HX HOCHTe/JIAMH B MOMeHTEI NT He TpeBocxoquT AMameTpa oOnactu B. 
OjHako HeTpyfHO TIpoBepuHTb, YTO Jake B TOM CJyyae, KOra OpPHIMKsIbr 
C(éx) H C(éz) UMeIOT OOULyIO OeCKOHEUHO ylaJIeHHy!0 TOUKY, paccTOAHHe MewKLy 
TOUKAMH, JBHTaloOulMMucs 0 HHM C eCMHHHYHOH CKOpOCTbWO, CTPeMHTCA K 
GecKOHeEUHOCTH (OHO pacTeT co ckopocTbio nopsyzKa log ¢). NlonyyenHoe mpo- 
THBOpewve 3aBeplliaeT MOKAa3aTeJIbCTBO JIEMMBI. 

§4.3uTrponua notoKka {H;}. Kak noxasano B paoote (‘), qa 
suTponnu fh (S;) aBToMopdu3Ma, BXOJALero B U3MepHMbI MOTOK {S;}, cnpaBey- 


HBa dopmysia 
h (Si) = |t|A (Sy). (3) 


SuTponua motoka {S;} ompefeisetca Kak h (Si). 

ConocrapseHne tbopmysibl (3) H TeopembI 2 43 paOorTsl (°) c JoKa3aHHOH BbULIE 
JI@MMOM Cpa3V IIpHBOAMT K 3aKJIOUeHHIO, YTO SHTpoNMA NMoTOKa {H;} paBna 
Hy JO. 

3ameuaunve. Bpucsenne sxTponuu notoKa {H;} BnepBble OOHapyxu- 
BaeT CYIICCTBEHHOe pa3sJIMuHe MexKY NOTOKOM OPHUHKJIOB HM reofle3HuecKHM 
TOTOKOM. B 4acTHOCTH, OHO NOKAa3bIBaeT, YTO MOTOK OPHUHKJIOB He ABJIAeTCA 
roTokomM Kowmoroposa (cp. (’)). Ilonpirka nepeHecTH NpoBeqeHHoe pH AoKa- 
3ATEJIbCTBE JIEMMbI MlOCTpoeHHe Ha reofesuuecKHH NoTOK {1} MpHBOLUT K KO- 
HeyHoMy pa30veHuio E’, Aaa KoToporo BMecTo (1) BbINOJHeHO CoOTHOMIeHHe 


[Telinede eeaxeumod.G, (4) 


n=—co 


eCJIH T MOJIOXKUTEIbHO HM He MpeBocxofxuT HekoToporo 6’. PaBenctTBo (4) Takxe 
lpescTapsiaeT uHTepec. OHO NOKa3bIBaeT, TO CYMeECTByeT KOHeUHOe pasOveHHe 
npoctpauctsa @, aBasaromjeeca OOpasyrouuM (°) Ama BcAKoro apromopdusma I, 
C JOCTATOUHO MaJIbIM T. 

B 3aksi04eHve BbIpakKaio OnarogapHocts B. A. Poxauny u A. I. Cunare 
3a MOCTaHOBKY 3a/a4H, MpOCMOTp PYKONMCM M WeHHbIe yKa3aHHa. 


Mockoscknit rocyyapcTBeHHLIi yHHBepCuTeT ‘Tloctynuso 
um. M. B. Jlomonocosa 2 1X 1960 


HWMTHPOBAHHAA JIMTEPATYPA 


H. Kouamoropos, J[AH, 119, Ne 5, 861 (1958), *W. M. Tenpobaug, 
H, YMH, 7, 1/47, 118 (1952). % O.C. Ilapacwk, YMH, 8, 3, 125 (1958). 
MOB, JIAH, 128, Ne 5, 873 (1959). 5&3. Xong, YMH, 4, 2, 129 (1949). 
i, JAH, 124, Ne 4, 768 (1959), * A. T. Cuuaid, JIAH, 131, Ne 4, 752 
Poxaun, JJAH, 124, Ne 5, 980 (1959). 
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_MATEMATHKA 


B. A. KOHJ/PATbEB 


O PASPEWIMMOCTH NEPBOH KPAEBOW 3ARA4n 
AIA IJJIMNTHYECKHX YPABHEHHH 


(ITpedcmaeaeno axademuxom H,. T. Hempoecxum 80 VII 1960) 


B sto paOoTe paccMaTpuBaetca NepBad KpaeBad 3afaya JIA CHJIbHO Jun 
‘TuyecKUx CUCTeM JudepenMaIbHLIxX ypaBHenuH. Jl NpocToTb! orpaHwuumcs 
(OJHUM ypaBHeHHeM, XOTA BCe Pe3YJIbTATbI OCTAIOTCA CNPaBeMNIHBbIMH JIA CH- 
ietem. Kax usBectuo (”), nepBad KpaeBad 3afaua JIA CHUIbHO SJIJIMNTHUECKHX cH- 
(cTeM paspelluMa, ECM Mepa OONACTH MOCTATOUHO Mavla. STO ycoBNe paspelln- 
MocrH HE ABJIM€TCA TOUHBIM, TAK KaK CYHIECTBYIOT OOMACTH OUeHb OONLUION TO- 
Malu, AA KOTOpHIX NepBad KpaeBan 3azaua paspemmuma. B Hactosmel padote 
(MaeTCA Jpyroe ycIOBNe paspelHMOCTH, AIA POPMYyJIMPOBKH KOTOpOrO HeoOObxo- 
AMMO MOHATHE EMKOCTH, CBA3AHHOe C ypaBHeHHeM 2 m-ro NOpALKA; STA EMKOCTb 
mpu m = | 9KBuBameHTHa Knaccuueckon ('). Kpome Toro, NOHATHeE EMKOCTH OKa- 
BbIBAeTCA MOJIE3HLIM pH H3yYeHHH BOMpPOCa O TOM, B KaKOM CMEICJIe OOOOmleHHOe 
pelmeHuve HepBol KpaeBOH 3aauu YOBJIeTBOPAeT paHV4HbIM YCJIOBHAM. 

 Onpexeneuue. Tyctb B n-MepHom mpoctpaHctBe uMeetcs KyO H c 


peOpom fA u B Hem 3amKHyTOe MHOxecTBEO E. EMKOCTbO @m,H(E) Ha30BeM 


am —~-: 
SJ >) W'upado 
inf 44 

§ u?dv 

tH 
“ae D’tu o3HauaeT BCeEBOSMOXKHbIe YaCTHbI€ MPOW3BOAHbIe PyHKWHNH wu Nopsg- 
ka i, a inf OepeTca no BCeM m pa3 HelpepbIBHO ANdepewuMpyembIM *yHKUMaM, 
OpamawoluMcsA B HYIb Ha EL. 
»\ YxKarkem HekoTOpbile mpocTeluIMe CBOWCTBAa eMKOCTH: 
_ 1. Ecam emxocts em (E) = 0, ip kakom-Hu6ylb H, To ona paBHa HysI0 
Ip 060m H. 


2. Ec peOpo xy6a H crpemutcx x oc, TO em (E) > 0. 
mo. Btwn Ei) E, To my (E1) > em,n (E)- 
_ 4. Ecau 2m > n Wt em (E) = 0, To mHoxectTBo E nyctoe. 3To cBolicTBo 
%Th CueNCTBUe TeOpeMbI ByIOKeHUA (°*). 
' 5. Ecru 2m < nu emp (E) = 0, To npoexuna E na mo6yto (n — 2m -+ 1)- 
fepHy!0 FHIepiMIOCKOCTb UMeeT JIeCeroBy Mepy HYJIb. 
_ Hametum joKa3atTenbcTBo yTBepxyeHHua 5. MbI BOCnOJIb3yeMcaA cuJlefy!o- 
Gum, JJerkKO JOKa3yeMbIM (pakTOM: eCJIM B N-MepHOM Ky6e H muoxmectTBO E umeet 
(OJIOKUTEbHY!IO -MepHylo JieGeroBy Mepy, TO BCAKaA Audiepenuupyemax 
DVHKUMA UU YNOBJeTBOpAeT HeEpaBeHCTBY 


\ \ wdy << C }\\ u?dv + \\ grad? u do| ; (*) 
F 


E H 


= 


e noeTosHHad C He 3aBHCHT OT yHKUHH U. 
Pikes Cie: 


UtToObl LOKa3saTb yTBepxKqeHHe 5, MocTaTouHo moKa3aTb, 4To (n — 2m + 1)- 
MepHasd Mepa mMHoxectsa E’, apasiouleroca, mpoexumeli E na (n — 2m -+- 1)- 
MepHyto rpaHb H, paBHa HyJi0. 

Yepes Kaxkayio Touxy £’ mpoBeyleM (2m — 1)- MepHY10 THIMepmJIOCKOCTD, 
OpTOroHa/IbHY10 (n —2m -+- 1)-mepHoit rpaHu, Ha KoTopoi sexutT E’. H 
Kako Tako rumepmmockocTu T uMeeTcaA TOUKA, mae = 0, HU, BCHy CBOHCT 


Ba 4, CiipaBeIMBO HepaBeHCTBO \\e ds <> ci \ S (D'u)? ds (3necb Ti = 


= Tren pli 
Vurerpupya 3To HepapeHctso mo E’, mowy4um 


\\ ut dv< cr me’) \\ Siu)? do 
K H 


ait 


rae K — TeopeTHko-mHoxecTBeHHad CyMMa Bcex 71 HM HMeeT MOOMKUTEMbHYIO 
n-MepHyto mMepy. Ho Torgja, B CHJly HepaBeHcTBa ( x), HMeeM HepaBeHCTBO 


\\u2 dvu<C oN > (D‘ u)? do, “3 
H 


KOoTOpoe O3HayaeT, YTO eMKOCTb E NOMOKUTebHAa; NOMyYeHHOe MpoTMBope4ve 
moKaspipaeT, uTO m(E’) = 0, 4To u TpeO6oBasocbh JoKasaTb. 
PaccMoTp¥M TepBy!0 KpaeByto 3ayayy AA SMNTHYECKOTO YpaBHeHUA 2m-Fro 
nopsaAyKa 
Lu =0. (1) 


Ecau oa Hepaspeuiuma B OOmacTu G, TO cymlecTByeT HeHyseBoe pellenue 
ypapHenua (1) c HyJeBbIMH TpaHHUHbIMH yCJIOBHAMH. 
Iloxaxxkem, 4TO 


{y (Diu)*do < Ki \\2 do, (2) 


t=1 


re KoHCTaHTa Ki 3aBMCHT TOJbKO OT KoSPuLMeHTa ypaBHeHHA, a HHTerpupo- 
BaHHe MpoBoAuTcA mo Bcemy MpoctpauctTBy. IIpu stom cuuTaetca, uTO u = 0 
BHe g. 

Iyctp Lo — ruiapuasa uacTp L. Torga, B CHJIY PUHUTHOCTH WW! HU 3/IMMTHUHO- 
ctu L, uMeeT MecTO HepaBeHCTBO 


\\ 5 (D'u)? do< Ke, 


ET 


\ | Couyu do |-+ —\\e a 


(cy — mo60e uucno, K 3aBucuT oT m u n). OHO erKO JOKasbiBaeTCA MpHMe- 
HeHHeM mpeoOpasoBpanua Dypbe. MuTerpHpoBanvem No 4acTAM JlerKO MOVy- 
YHTb, 4TO 


[VC £9 w) wdo] < Rea) @'nrao + 2 ae 


x i=1 


(co — mo6oe uncno, a K 3aBucuT oT KoodduuveHnTos (1)). 


B cuay (1) 
[\\ (LL) uv do| = |S) Cou) u do |. 
Otcioya 
K C2 \\2 (Diu)? do + = \\ dl 2 De aN pay (Diu)? do —3\ u? dv. 


MTA 


_ .Bol6upas Hy2KHbIM O6pasoM Cy’ Co, | noayuuM (2). “PHSSOLEN ade tpocr- 
‘paHCTBo ‘Ha’ KyObI Cc BeNMUNHOM peOpa, paBHoh A. Tlo** pave meépe: ans 
eet ‘3 HUX, 0003HaqHM ero yepes H, CnpaBeqJupo pee 


poy 
cee 
7 
Ne 
fi, 
le. 


oe iyo OE, 1S onus 
HO 9T0, B. CHJly ONpefeJIeHHA eCMKOCTH, O3HavaeT,. YTO EMKOCTh JONOIHeHHA 
¥ B ky6e H vMeet eMKOCTb MeHbIe, Yem Ky, Takum (pOpasom, ecyIH_ U3 
KyOa H BElOpocuTb MHOKeCTBO eMKOCTH, ‘Menpineit, yeM Ky TO ott’ /Oyner 
BIMCaH Bg. Hn 9 A insmeans 

_ Onpememenue. Ckaxem, 110 BHYTDP, CHAN yout 291 67D oGyaeTa 
es. MeHbile. 4eM d.c TOUHOCTHO fo Ky, ecau Haliqercsy1KyG:c. fede 
d, K 


-.a, 0 8 Yo 


MeHbiuelH uem Kj. Forgan 


 * Teopema 1. Ecau 6 aaaunmuueckom ypasnenuie e1eoH 
= 


by } ‘ : oj ease g ee 9 BS 
‘ ; R ys 

y) | (k) Ov u tee yep 
K oe y > LLIN pip ori = Bu = ns ORL ee aR ‘fi 
b= eral. Os R=1 “y+...-in,=k ad St at ely WS er 
pn es : 
emcee yooereméop som YCROBUAM: 


7 Jes tg 1 


(— I)" B <b, | D? Az, pals Moe ‘p=O te. ian 
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u eHympennutt Ouamemp pOnaLTHE g menome vem hc mounocmoto 00 Ky, mo 
nepean Kpaeean 3adaua OANA. maKoeo YpaeHeHun paspeuiuma: de Sabet ial | 
» Kouctantst A u K sapucst ToubKO oT bu a. | ‘ily ect thaa Rh 

_ OvMeTHM HeKOTOpbie CeACTBUA, KOTOPbIe MOXKHO MOJyUNTS H3 STol TeO- 
peMbI: 

_ Caegctsue |. Ecan 2m>n u BuytpeHHuli qMameTp g Mav’ B OOpbIU- 
HOM cMbICcJIe, T. e. cyulecTByeT uHcIO d>>0, 3aBNCsIee TOMbKO OT Koappu- 
IWMeHTOB ypaBHeHHv, Takoe, 4TO MaMeTp smOOOH cdepbl, BuucaHHOH B QZ, 
MeHbme uem d, TO NepBpasd KpaeBad 3afaya paspeniuMa. 

‘ Caegetaune 2. Ecum 2m=n, o6sacTb g OMHOCBASHA M ee BHYTpeH- 
Hu AuaMeTp Masi B OOBIMHOM CMBICJe, TO NepBad KpaeBasn 3afaya paspeluMa. 
Kak NOKa3bIBaloT IIPHMepbl, MAJIOCTH BHYTPeHHero JMaMeTpa B--OObIMHOM 
CMBICJIe, BOOSIE TOBOPA (KpoMe STHX CJly4aeB), HEMOCTATOUHO JIA paspelllMMocTH 
|MepBou KpaeBoi 3ayaun. 

_ Tak, eclM paccMaTpuBaTb 3afauy J[upuxse qua ypaBHenua Au + u = 0 
Ha IIJIOCKOCTH, TO OHA MOXET ObITh He PaspellluMa, XOTA BHYTPeHHUH AMameTp 
oOacTH KaK yrofHO Mam. Tak OyjeT, ecm oOnacTh g — Kpyr payuyca M, us 
KOTOpOro BbIOPOMIeHO MOCTATOUHO MHOFO HellepeceKaroul¥XCH M LOCTATOUHO Ma- 
‘) HeHDKUX Kpyros. Takaa o6s1acTb, KOHeYHO, He ABJAeTCA OJHOCBA3SHON. Eciu Obi 
DHa ObIJIa OMHOCBASHON, TO, B CUY CeEACTBHA 2, MbI NOJYUNIN Obl, YTO 3aaua 
Mupuxae paspemuma. Ecnu paccMaTpuBaTb TO 2%Ke ypaBHeHHe B TpeXMepHOM 
upoctpanctse, To. saqaya J[upuxuJie MoxeT ObITb He paspelIMMOH HM JIA OLHOCBA3- 
How oOlacTH C KaK yroHO MaJIbIM BHYTPpeHHUM AMameTpom. I]pumMepom Takoili 
DONACTH ABIAeTCA CeLyroulad: H3 Wapa pagHyca % BEIOpoWleHO TaK MHOTO He- 
MepeceKalollMXCA OTPe3KOB IIPAMBIX C OMHHM KOHILOM Ha MOBePXHOCTH Lapa, 4TO 
| BHYTpeHHHUM AMaMeTp ocTaBLielicA OOACTH MeHbie JOOOrO Hallepey, 3a,aHHoro 
Jincyia, a 3aTeM STH IIpAMble 3aMCHEHLI JOCTATOUHO Y3KMMM WHIMHApamu, mpH 
16pacbIBaHHU KOTOPbIX COXpaHAeTCA OMHOCBASHOCTD. AHAaJIOrMYHbIe MIPHMepbl 
| MOxKHO TIOCTPOHTb IA ypaBHeHHs jio60ro NopxAKa HW B MpoctTpaHcTBe s1060ro0 
iMcla U3MepeHuit. 

ByjeM Tenepb paccmaTpHBaTb mepBylo KpaeByloO 3afauy JIA ypaBHeHHA 
J) B npou3sBouIbHOK OTKPHITON O6lacTH. Eciw He TpeOoBaTb HUKakOl riasKocTH 
PpaHHlbl, TaKYIO 3aauy Halo CTaBHTb B OOOOMICHHOM CMBICJIe: 
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Haiitn o6o6ujeHHoe pellieHHe u ypaBHeHua (1) Takoe, 4YTO u — v eCTb Upe 
fen B We (PyHKuHH, OOpallaiouiuxcA B HYJb B TpaHHYHOH NoMocKe {Hn 


u—vEWw"). Takoe pelleHHe MOXKHO MOJ1yYHTb (byHKUMOHAJIbHbIMA MeTOa- 
mu (2). Capauimpaetca, B KaKOM CMBICJIe OHO OyfeT yAOBJeETBOPATb KpaeBo- 
My YyCJIOBHIO, T. €. B KaKOM CMBICIe “—v uM ee AupepeHUnabl. paBHbi Ha 
rpaHuue nyo. [na oTsera Ha STOT BOMpoc BBeseM NOHATHE k-peryAApHOL 
TOUKH. 

Onpegenenue. Touka rpaHuibl A Ha3biBaeTca k-peryanpHodn, 


eCIH lin ae 


Sangie h c WeHTpoM B A. 

Teopema 2. Ecau mouxa A seasemca k-peeyaspnoi aueé W2,, mo nep 
ore (k — 1) Oudxpepenyuanoe pasHol 6 mouke A Ny?tO 6 ACUMNMOMU4ECKOM CMbILNE 
(R291 POP tee)! 

Kak H3BeCTHO, p-ii WUpepenva u ecTb HYb BTOUKe A B ACHMNTOTHYeCKOM 
CMBICJI€, €CJIM MOMKHO HCKIIOUMTh MHOxKecTBO E Takoe, YTO Mpesed OTHOUICHHA 
Mepbl uacru E, monasiteli B KBapaT Co CTopoHoli a Hc HeHTpoM B A, Ka” paBeH 
HYyJKO Tipu a — 0 M Ha ocTaBileMca MHOKecTBe PyHKUMA WU Cymer p pas nudbe- 
peHiupyema U p-it AubpepeHunan ee Oymer paBed Hysmto B ToUKe A. PesyubraT 
Teopembl 2 WA i-ro WudppepeHuMala coxpaHHTca, eCJIM B STOM ONpeseneHHH 
Oparb TaKoe MHoxecTBo £, uTO pele OTHOMeHHA Mepbl NpoeKuuM uacTH E,| 
nonaBlleH B KBakpaT co cropouoil a, Ha moOy1o (n —k- i)-mepHyto runep- 
TIOcKocTb K a"—k+ paBpeH HywJIO mpH a — 0. 

YxKaxKeM HECKOJIbKO JOCTATOUHEIX YCMOBUM k-peryJAPHOCTH TOUKH: 

1) Ecnun = k + 1 u touxa A focTHkKuMa H3BHe O6acTH *%KOpAaHOBO Kpu- 
BOli, TO OHa k-peryiapHa (n — pa3MepHOCTb MpocTpaHcTBa). 

9) Ecau Touka A JOcTwKUMa U3BHe O6acTH KOHYCOM, TO ona k-peryaapHa 
ip m060M k. Ecuu n>k + 1, To ycnosue 1) He ABIAeTCA JOCTATOUHEIM. | 


MockosckHit TocyfapcTBeHHbI YHHBepCHTeT Tlocrynuso | 
um. M. B. JIomoHocosa 28 VII 1960 | 
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eee 


MATEMATHKA 


H. M. OCTHAHY 


K TEOMETPHH n-MEPHOH MOBEPXHOCTH (2n — 1)-MEPHOrO 
MNPOEKTHBHOLFO MPOCTPAHCTBA 


(ITpedcmaeaeno axademurom IT, C. Aaexcandposoim 8 VIT 1960) 


1. B HacTosmleH pa6oTe nocTpoeH px OCHOBHBIX udtbepeHitHambHOreoMe- 
“TpH4eCKUX NOHATHH, CBASAHHBIX C N-MepHO! MOBePXHOCTHIO (2n — 1)-mepHoro 
_ MpOeKTHBHOrO MpocTpaHctBa, Cpe HUX — oOoOuleHHe NOHATHH peOep puna 
|| 4 llyaka mopepxuoctet JlapOy KmaccuyecKol mpoekTuBHO-Aud@epennMalbHok 
reomMeTpuu mopepxHocTu. Tlocrpoenve mpoBeyeHo MeTOAOM KaHOHH3auM TOJ- 
 BMXKHOTO penepa. OObIHO Takad KAHOHM3 ALMA CJanaeTCA U3 OTEJIbHbIX 9TAMOB, 
| | Ha KaxKJIOM H3 KOTOPbIX JOKA3bIBaeTCA BOSMOXKHOCTH IIPHLaTb ONpeesIeHHoe 4HC- 
‘JIOBOe 3HAYeHHE JIMUIb OJHOM M3 KOMIOHEHT (yHaMeHTaJIbHOrO OObEKTA MHOTO- 
oOpasna (*) 3a cueT Hasexalllero BbIGOpa OLHOTO U3 BTOPHYHBIX MapaMeTpos (?). 
CcopmMy.1MpoBaHHad HWKe JIeMMa JaeT OGOOMeHHe STOO CHocoba KaHOHH3allnH 
| pemepa, CyljecTBeHHO ee OOeruad. OTA JIEMMa OTHOCHTCA K J0ObIM MHOroOOpa- 
SHAM, MOPpyKeHHbIM B MpOCTPakCTBO TIpeACTaBJICHHA KOHEYHOH WIM GecKoHeu- 

| HoH rpynnpr Jiu (4). 
JleMMa. Sadadum Kakue-lub0 nocMosHHole 3HA4EHUA 4 OMHOCUMEAbHOLM 


Komnonenmam X’ zeomempuueckozo obsekma, nose KOMOpoeo ONpedereno Ha no- 
“epyoreHHOmM MHOeooOpa3suu cucmemoti OugdqepenyuaAbHulx ypaésHenu 


GX iE (KX) Ook (1) 


2de w* u w* — coomeemcméeHHo 2AaeHole U emopuuHole dopmol. 
|. Ecau us cucmemot (1) npu eolopanHelx snaxeHusx KomnoHeHm oO veKma Xe 
“6bI0eNAEMCA NOOCUCInNemMa YPaeHeHUL, AUHEUHO HeEBABUCUMbLX OMHOCUMEAbHO BMmo- 
puunolx dopm w*, mo cywecmeyem KAHONULeCKU NOdBUICHOL penep MHOeooOpa- 
8UA, 6 KOMOPOM HA BCeM MHOZOOOPAsUU COXPANsHOM 3AuKCcUpOBANHole 3HALEHUA 
me KomnoHeHmbl, Ouddbepenyuanet Komopolx BxodAM 6 yKasaHHYtO nodcucmemy. 
2. B mpoeKTHBHOM MpocrpaHcTBe pa3MepHOCTH N = 2n — 1 paccmorpum 
f-MepHyi0 NOBepXHOCTb (M). C rexymei ToukoH M nopepxHocTH cBaxKeM penep, 
cocrommuii v3 2n aHamuTuueckux Touex M, (J = 0, 1, , 2 — 1), coB- 
‘MeCTHB TOUKY Mo penepa c Touxol M uv pacnooxKUB TOUKH Ms (ae al poles Mh) 
'B KacaTeJIbHOl HocKocTu. B Tako pemepe cucrema nuddbepenunanbubix ypab- 

‘HeEHUi TOBepXHOCTH MMeeT BUT 


Ot 0 (oO = -- Vee. 2A a), (2) 
TlocnefopaTesbHble MpofouJ2KeHHA CHCTeMBI a IIPHBOAAT K CJlexyIOULuM 


AupepeviwabHbIM ypaBHeHHAM JIA KOMMOHEHT (yHaMeHTaJIbHbIX OObeK- 
TOB: 


dis = AZo) + Ato} — Afjog — Afjag + Afra’; (3) 
| d ASA ="Afino; + Aline; + AGO — A¥jnms — 2AF,08 — 
— AGjory + ATA yos + Mini®’; (4) 


F Oe eh roue! 16) Rae ee, er | ete) Me Tis we ote) Ss 


ByeM CTrpoWTb KaHOHHYeCKHM periep STO MoBepxHocTH. SayaquM KOMIO- 
HeHTbI (PyHaMeHTaJIbHOrO OObeEKTa BTOpOrO MopsAAKa Tak, TO: 


 =20; (5a) 
HVS SWE a Sp) (56) 
AUEL. owApT, o cAp pt ge ame aa 
a r. . . . . . . . . . e . ° . . So 0. (5p) 
AF cs ai bee ee 


IIpu 9rom u3 cuctemetr (3) BbI_eIAeTCA snphadacicas ypaBHeHHl, JHHeHHO HE 
3ABHCHMbIX OTHOCHT€JIbHO BCeX Sa ae opm o} (j + i): 


di — DN hon 5 ow = 0 (k == i). (6) 


CneqoBaTeJIbHO, Ha OCHOBaHHM JiemMMbI mI. 1, cymlecTByeT KAaHOHHYeCKHIt 
pellep, B KOTOpoM Ha Bceli NopepxHocTu (M) BpmouwHsioTca coorHomeHHa (54a) 


Bropuunpie cdbopmpt w) (i =: j) craHoBATCA Np TaKOli KAHOHM3aLMM JIMHeHEIMU 
KOMOMHANMAMM TylaBHBIX (OPM, KOTOpble onpeyemsioTcs cooTHOMeHHamu (6): 


wo! =apwot (i= j), (7) 


: 1 . ; 
re A}, =— Al ——NnOla, a Si, — asreOpawueckoe jonomHeHve aementa Af 


ompenenurena Aj, T. e. Af yd", = OpA,. 

TeomerpHueckHi CMBICJI apiakencatesa KaHOHH3alluH — OTHeECeHHe NOBEPX- 
HoctH (M) k cHcTeMe aCHMNTOTHYeCKUX JIMHHH. 

3. B KacaTeJIbHOM IIpOCTpaHCTBe NOBePpXHOCTH 3aaluM fn Tose KBajpuK, 
Kaka U3 KOTOPbIX OMpeesIAeTCA OTHOCHTeJIbHO MOMBH2KHOFO peliepa, CBA- 
3aHHoro c ToukoH M moBpepXHocTH, cCHcTeMOH ypaBHeHUH: 


x* = 0; Cpr xext =0 (8) 
ay 
(k, | =0, 1, .. 2 Rare ere (i) 1 
Cuctema acu oie Lae Takoro noua (4) umeer BH, 
dy = Cr pare f+ C--0+ C501, 9 
you eT al a | whl . 
Tlorpe6yem, uroOpl KBagpuKa c Homepom (i) (i= 1,..., 7) mpoxogtna 


yepes TOUKY M MOBEPpXHOCTH, UMeJla C WOBCPXHOCTbIO KaCaHHe BTOporo T10- 


pAwqKa B HallpaBJIeHHu wo? = 0 u KacaHne TpeTbero HNOpATKa BOJIb Kaklou 


aCHMNTOTHYeCKOH JIHHHH w/ (f = i). B cuy 9THX TpeOoBaHH, Ipv Haqwexka- 
WleM HOPMMpoBaHHH KosduWMeHTOB Ca 7) YpaBHeHus (8) IpHHuMaior BH 


Ci xix? + 2x°x! + 2Cs, xhxé Coa xh xt = By x = 0 (k, ji), (10) 
(£) (a 


re Cyr u Cp, _ orlpentesenti KaK HEKOTOpble (PYHKUMM PyHLaMeHTaJIbHOTO OObEKTA 
(Z ed (cna 


COOTBETCTBEHHO TpeTbero HM ueTBepTorO NopsxKoB. TIpou3sBoubHbIM ocTaeTcs 
TOJbKO KoapdpunvenT C;;. 
(2) 


Urax, « Kaocdoti acumnmomuueckot aunuu w noeepxrocmu (M) 6 kacameav- 
Holl NAOCKOCMU UNEAPUANMHO NpucoeOuHAeMcA OOHONApamempuuecKkuilt ny4oK 
KeadpuK (10), npoxodswux uepes mouxy M nosepxnocmu u umerouux c noeep xHo- 
cMbio KacaKue emopozo nopsAOKa 6 HanpaereHuu wo! = 0 u KacaHUue mpembezo 
nops0Ka Bd0Ab Kascdot acumnmomudeckold aunUuL . ol (7 eet); 
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4. Ypapieuus, ompesemnionyue B KacaTeJIbHOW TMIOCKOCrH Momwc KacaTeIb- 
“HOH K aCMMMTOTHYeCKON JMHHM © OTHOCHTebHO 0 Ty4Ka ‘KBaIpHK (10) @ HoMé: 
pom, (i),:HMetoT culelyiomuli BYT*. ; He 


ee 0 ASE aed gh 
__, Chlefopatespyo, . Momoc. npexcrapaser coOo (2 — 2)-mepHyt0 JIOCKOCTb, 
“Koropaa He 3aBuCHT. oT. .BbIOopa. Tapamerpa Crag -uy4xa (10). 


f 

i Tnockocrs (11) c HOMepoM (i) mepeceKaet KacaTeibHBIe K acHMIitérideckHMt 

i JMHY AM wo! (j = i) B TOUKAaX Pip 3 Cp My— M;. mn vTouek P; = DP» 

] () . a 

, 

SoKasbipalorcsa HHBAPMAHTHO MpucoeRMHeHHEMM K To 
BEE PXHOCTH. 

___Benegersue aroro kK Kak gol Touxe M NOBepXHOcTH. MHBapHaHTHo mpucoe su - 
“Haetca (n — 1)-mepuaa IVIOCKOCTb, ONpeyeseHHad TOUKaMH P;. Dra MocKocTb 
_Je@XKUT B KacaTeJIbHOM MIOCKOCTH M He MpoxoyuT uepes Touky M. Ona oe 

_siseTca cucTtemoi ypaBHeHnit: 


; ONL: ROE | RUD T aR ee ts 
(ah 0 eaet | oa a faa l 
PRS tg 4 Het? Yot 
; Ue xe = 0; ae 0 Y —| 0, (12): 
a, =i — ces if) 
Te a; = ae “. Ory IIOCKOCTb Mbl OyJ€M HasbIBATh BTOPOM MJ 0.C K O- 


BC T b 10 ou aT uu a. II[pu n = 2 naockoctb (12) npeppaulaerca Bo Bropoe pedpo 
[puna (’). 


5. PaccmorpuM cuctemy Besmunn K’ = II a, ({= i), KoTOopad yROBJeTBO- 
Ae eis 


; - ‘ ° “ J 5 2 
pxer Plenyiouied cucTeme a a ypaBHeHHH: 


dK’ = K’ p {Be} 2 “| — (n — 1) (of — o)) + Kio’. 
ay 
Ha ocHoBaHuu JIeMMBbI MBI KaHOHMSUpyeM perep TaK, uro6nr K’ = 1. Tipe 
STOM (popMbI (@; — @°) cTaHOBATCA JMHEHHbIMM KOMOMHAIMAMH TylaBHbIXx aa 

Tlasnee, ONupasch Ha JIeMMYy, KaHOHH3HpyeM perllep Tak, 4TOObI 
>) C4 = a; = 0. (13) 


A (2) 


Torga dopmbl o? craHoBATCH JIMHeHHbIMH KOMOHHALMAMM TvlaBHbIX (popM. 


Teomerpwueckuli CMbICJI TaKOli KaHOHM3aIlMH TakoB. B cuay cooTHOUeHuii 
(18) cucrema (12) npuHumaer Buz: 


&§ = OS ee 


‘CileqopatesibHo, KoopyuHaTHas mtocKocTh (M;) copmemjaerca co BTopoli M10- 
-cKoctbio puna. 

_ 6. IIpucoequuum k TekymlelH TOUKe paccMaTpHBaemol moBepxHocTu (M) 
MTIOBEPXHOCTb, KOTOPaA OlpelesneTCA CHCTeMOH ypaBHeHHH Bua 


— Atax'x® =0 (Q=n +1, Ona et) te OF Wan, QA—1) (14) 


u KOTOPad COJepXHT B IiaBHOM Be cee ance ONM3KHe KacaTeJIbHble K aCHMII- 
TOTHUeCKUM OfHOrO (KaxK oro) ceMelicTBa IIpH CMeULeHHH TOUKM KaCaHHA BULOJIb- 
10605 pyro acumnroruyeckou. Kosdpuunerts Az; u Aj, Takoli nopepXxHocrH 
} qT 


} 


BHIPAKalOTCA Yepe3 KOMIIOHEHTHI by HamenTastbHEIx OObEKTOB COOTBETCTBEHHO 
BTOpOrO H TpeTbero MOpALKOB, 

TipeoOpasya ypaBHenua (14) rak, aTo6pt Ags = 52, nomyuaem cucTemy ypaB- 
HeHHii MydKa MoBepxHocTeH: 


AG x? x! — 2x°x% — 2Aigx!x® — Azgxtx® = 0. (15) 


meH Touke nmoBepxHocTH (M), Ha30BemM My4yOK THMepKBaypHkK, KOTOpbIit 
ompefleiserca ypaBHeHHeM 


Na Ajn x’ x* =0, (16) 
rye 


2 A ERE See 
Na OL AK sip oe AE eae (Eee 


IIpu n=2 nyyok runepKpafpuk Jlap6y (16) craHoButca my4kom mo- 
BepxHoctelt Jlap6y. 

8. TlepBow mumockKocTbw [puna Ha30Bem (n— 1)-MepHy!oO MJI0- 
CKOCTb, ABJIAIONLYIOCA MOJApHOH BTOpoH msmockoctH TpuHa OTHOCHTeNbHO 
nyyka rulepkBapuk Jlap6y (16). Sra maocKkocTh (HOpMaJb) HMeeT C Kaca- | 
TeJIbHOL IJIOCKOCTbIO OfHY OOmLy1o TOUKyY — TouKy M—n onpejenseT HHBa- | 
pHaHTHOe OCHalleHve NopepxHocTH. IIpuH nm = 2 9Ta MOCKOCTb npeBpalljaeTca 


7. Tlyykom runepkBagpuk JlapOy, mpHcoeuHeHHBIM K i 
| 


B TlepBpoe peOpo [puna (°). 
B 3aksOUeHHe aBTOP BbIpakaeT ruiyOokyto GlarofapHocTa npod. I. ®. Jlan- 
TeBY 3a IL@HHbI€ COBETHI. 


Tocryn“so 
.80 VI 1960 


HWAMTUPOBAHHASA JIATEPATYPA 
19, JlIantes, Tp. Mockxceck. matem. o6m., 2, 275 (1953). 2C. I. ®uuyzx- 


KoB, Meroyx BHemHuX dopm Kaprana, 1948. 3C. Il O®uuukos, I[Ipoextusno-,udde- 
peHuvaibuad reometpua, 1937. 41. ®. JlIantes, Tp. III Bcecows3n. matem. cbesya, 3. 
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Jlokaagn Akafemunun Hayk CCCP 
1961. Tom 136, Ne 4 


_MATEMATHKA 


B. T. TAPHONOJIBCKHH 
SAQAUA PACCEHBAHHS AJIS PASHOCTHOrO YPABHEHHSA 


(ITpedcmaeaeno akxademuxom C. JI. Co6oneeoim 16 1X 1960) 


B HacToseH 3aMeTKe H3Jiaralorcad IpAMasd HW OOpaTHas 3aqauM pacceHBaHusn 
JIA Pa3HOCTHOTO ypaBHeHHA Cc olepaTopHbIMH KoopPpuuMeHtamu. MeroyzuKa 
» pellleHHaA 3aauH MIpHMepHo Ta Ke, KOTOpad MpHMeHAACh JIA ypaBHeHHsa 
\ UWpenuurepa (?,*,”). na achocru MbI H30KHM CHadala 3aqauy paccenBaHua 
_ JIA KilaccHuecKoro pa3sHocTHOoro ypaBHeHHA, a 3aTeM CibopMyJIMpyeM aHaJio- 
_ THUHbIe pe3yJIbTAThI WIA pasHOCTHOTO ypaBHeHHA C ONepaTOpHbIMH Kosppuiner- 
Tamu. ‘ 
. 1°, PaccMoTpuM pa3HocTHoe ypaBHeHve 


1/p (Ujo4s a uj—1) + cju; = Nuj, (1) 


The uj; (— 0 <j < + oo) —HCKOMad NoOCeOBaTebHOCTh KOMIIJICKCHBIX 
yucen, |A|< 1, ImdA = 0. Tlonomum, uro mocaeqoBaTebHOcTh C; BeIleCTBeHHAa 
Mu uTo c; = O (1/|j|1+*) (e > 0) mpu |j| — co. PasHocrHoe BbipaxenHue, cros- 
mee B JIeBOH YaCTH ypaBHeHHa (1), MopoxkAaer Mp STHX ycIOBHAX B /2 orpaHu- 
UCHHEIH CaMOCOIpAKeHHEIM onepatop (‘). M3 ycnoBua yObiBaHua c; Ha OecKo- 
HeYHOCTH CJleqyeT, YTO BCe pellleHHa ypaBHeHHa (1) orpaHHueHbl. 

Sajaya pacceuBaHua Jia ypaBHexua (1) dopmyupyerca Tak: 

Hatimu pewenue ypaenerusn (1), umerowee 6ud 


uy = ev? + MQ) (2) 


' (6 = arccosdA, v =-1 1), 2de v\” (A) yOoesemeopnem ycaoousm 


fds (A) — e-H*of (A) =O (1) npuj > + 0, 
(3) 
ojipa (A) — eo; (0) = O (1) npu j > — x. 


YcnoBusa (3) MbI 6GyqeM Ha3biBaTh YCAOBHAMH H3IyueHH A*, 
BsiscHHM (bH3H4eCKHH CMbIC NocTaBIeHHOH 3afauH. PaccmorpHM Heorpa- 
HHYeEHHYIO OJHOMepHy!0 pellleTKy, COCTOALLYIO H3 OJMHAKOBbIX YaCTHIL C MaCc- 
COW MM, pacHoJO*KeHHbIX BOJb NPAMOH HM B NOMOHKeHHH PaBHOBeCHA HaXxolsA- 
WMXCA Ha OJMHAKOBLIX paccTOAHHAX d pyr or Apyra. Bynem npegnouarats, 
4TO B3AHMOJeHCTBYIOT MexK Ly COOOM JIHIb CoceqHWe 4YaCTHUbI HM YTO CHa STOTO 
B3aMMOJeCHCTBHA 3aBHCHT JIMUIb OT HX B3aHMHOTO paccTosHHa. IlycTb, Kpome 
TOrO, Ha YaCTHIUbI JelHCTBy!IOT BHeIIHHe yIpyrve CHVJIbI, He 3aBHCAMMe OT Bpe- 
MeHH. YpaBHeHHe MpoOsOMbHBIX KoMeOaHUHH TakOl pelllerku 3anucbiBaeTca TaK(°): 


d?x 
m—r = (X44 - Hj — 2x) U" (d) + Rjx;, (4) 


* B cayyae ypasHenua Ipequurepa Kpome ycnoBHii, adaOrHyHBIx yCloBHaM (3), pury- 
| pupyeT ele OfHO ycNOBHe; MoceqHee AA OMHOMepHOrO Cilyyad NepexosHT B yClOBHe OrpaHn- 
_ 4eHHOCTH, KOTOPOe, B CHJy CfeaHHOrO BEIIe 34Me4aHHA, BbIMOJIHeHO aBTOMAaTHYECKH. 
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] 


re x; — CMelleHue j-H TOUKU OT MOO*KeHHA papHopecua; t — Bpema; U (x) — 
MOTeHIMaIbHad SHeEpruA B3aHMOJeHCTBUA WByX YaCTHM, HaXOMAMIMXcA Ha pac- 
cTOAHHU x. PasnemeHvemM mepeMeHHEIX ypaBHeHne (4) CBOAMTCA K CTallMoHapHo- 
My ypaBHeuuto Bua (1). Jlerko npoBepuTb, uTo u; = e”/® (8 = arg cosh, 
vy =-- 1) yuoBmerBopser ypaBHeHHio, nowyuaiomemyea us (1) npn c; = 0 
quia Bcex j. Takum o6pa30M, NepBoe cylaraemoe B (2) XapaKTepH3yeT BOJIHY, 
pactipocTpaHsloilyoca B CBOOOAHOM peliierKe, a BTOpoe Claraemoe — apex 
pacceHBaHia, BbISBAaHHbIM HaslMuWeM JOOaBOUHDIX BHEeINIHUX CHI. 

Tlepeiimem k peiienuio 3agzauu (1) — (3). 3ameruM, uro cileKTp orpaHHueHnHo- 
TO CaMOCONpAKeHHOrO ONepaTopa, NopoxwkZesHoro B Jz pa3HOCTHbIM BbIparKe- 
Huem 1/2 (uj1, + Uj1) (— 0 <j < +o), ecrb cerment [— l, 1]. Co6cr- 


BeHHBIX YHCe STOT OMeparop He uMeeT. IIpenen npu z—-A (Imz>0,- 


Im’=0, |A|<1) Marpuubl pe3oIbBeHTEI 9TOrO olmepaTopa paBeH 


l 
sin § be 
O6o3Hauim ® mpoctpaHcTBo BaHaxa, 9/IeMeHTaMH KOTOPOTO ABJIAIOTCA I0- 
CIeEOBATeIbHOCTH KOMIMVJICKCHBIX UHCe, C HOpMoH 


I ll = sup elib So haete a A 


eii—ble pre, 0) == are cos 2. 


rye «BeCOBaA» TOCJ€LOBATeIbHOCTh p; COCTOHT H3 MOJIOXKHTCIbHEIX YMCA UV 
yRopslerBopseT ycoBuio p; = 0 (1/|j\*) 0 << a< ®) mpm |j| — co. ObosHa- 
4HM Jasee uepes K onepatop B ®, JelicrByroulMi To dopmyse 


(Kj = seg Doh. 


sin 
0 R 


JlemmMa 1. Sadaua pacceueanua Onan ypaeHenun (1) aKeueaneHmHa 3ada4e 
peweHun ypaeHenus 


v= Ko+ K (e%i®) . (7) 


6 npocmpancmee ®. 

JlemmMa 2. Onepamop K 6 npocmpaucmee ® — enoaxKe HenpepbisHolti one- 
pamop. 

JlemMa 3. Pewenua ypaenenun f = Kf us npocmpancmea ® npuxHadsze- 
ocam K Is. 

Ecuim yuecTb, Yro OnepaTop, MopoxKAeHHbIM B /z pasHOCTHBIM BbIparxkeHHemM, 
CTOALLMM B JeBoH uacTH (2), He MMeeT B HHTepBawe (—1,1) mUcKpeTHoro cieKkTpa, 
TO. M3 JiemM 1—3 cuenyer: 

Teopema 1. 3adaua pacceueanus Oras ypasHenus (1) umeemn OOHO U MoAbKO 
OOHO pewenue. 

Ecau o6o3HauuTb uepes R#;, mpexen up z—> A (Imz>0, Ima =9, 
|4|<( 1) MarpHubl pe30bBeHTHI pasHocTHOrO ONepaTopa, mopoxeHHoro B /2 
Pa3HOCTHbIM BbIpaxKeHHeM, CTOALLMM B JeBol uacTH (1), TO pellieHve 3anauH pac- 
Ce€HBaHHA MO2KHO BbINMCaTb B BUTE 


= 


TAI ee Sd oo come Ti RO (8) 


m=—oo 


qt KpoMe Toro, (opMyJly, KoTOpad NoHaqoOuTcA B WalbHeliliem: 
mpu |Aj< 1 


d i! 

i Pink ines Im Reins (9) 
re E);;,, — Marpuua pasIOKeHUA eNMHMILbI pacemarpwBaemoro pasHocrHoro 
omepatopa. oe og 
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2°. B 9TOM MYHKTe MbI JIA YIpOUleHHA BbIKMaOK HaJO%KUM Ha c; Govee 

wecTKoe OrpaHnuenue: Myctb c; = 0 up |j| > no. Torga u3 (8) MoxkHO nony- 
YuTb, 4TO TIpH |k| > ny uMeer Mecto cbopmysa 
i ie ; 

Rohn <=) 5 fe—#i—rlo e—tlhley™ (A)], (10) 


sin 


rev = 1lnupuk >a uv=—I1 npuk<—n. 

V3 (10) u (9) cnenyer, uro , saa vu) (A) mu of!), (A) (n > no), MoxKHO Boccra- 
HOBUTb ClieKTpasbHy10 MarTpuuy (*) 3aqauu (1) mpu |A| < 1. Ecau, xpome 
TOFO, H3BeCTHbI CKa4YKM CIeKTpaJbHOH MaTpHUbI mpu |A| > 1, To cneKTpasb- 
Had MaTpulla USBeCTHA JIA Bcex A, a 9TO, KAK H3BECTHO, OMHO3HAUHO ONpelea- 
er (*) KoappuuuenTb! ypapHeunua (1). 

TakHM o6pa30M moJtydaem: 

Teopema 2. Ecau useecmua 6 Oesyx mowkax j =n, n+ 1 (n> ny) 
jpacceAHHAA 6OAHA ae (A) das ecex ir, |h| < 1, u us6eecmHel cKauKU cneKmpaabHoll 
Mampuyot npu || > 1, mo 3adaua eoccmanosreHun ypasHenus (1) odHOsHaYHO 


_ paspeuuma. 


3°. Hepetizem kK M3y4eHHI0 3aaqM pacceHBaHHaA JIA pasHOCTHOrTO ypaBHe- 
HHA C OlepaTOpHbIMH Kosppuunerntamu. Ilycrb H — ruapOeptoBo mpocrpau- 
CTBO, B KOTOPOM 3aflaHa HeKoTOpasd HHBOMIOUNA. PaccMoTpHM pa3HOCTHOe ypaB- 


 HeHHe 


1/9 (Uj44 i uj—y) + Cyu; = Nu; (11) 


(—wo<cj<+oc), re u;6H, |A| <1, a C;— orpanuuenupie camocompsxKex- 


Hble HW BellecTBeHHble (T. €. COXpaHAIOUIHe MHBOJIOWMIO) onepatoppl B HH. 
Kpome Tero, nyctb C; = 0 npu |j| > no *. pu srux ycsoBuax pa3HocTHoe 


_ BbIParKeHHe, cTOAMee B JIeBoH uacTH (11), mMopowgzaer B la (H) orpaHuueHHblit 


‘CaMOCOMpAKeHHEIN omepatop (°). 
- Cohopmyupyem 3amauy paccevBaHHa Jin ypaBHenua (11): 
Jlaa OanHoeo x € H, || x || = 1, natimu pewenue ypaeHenua (11), umerowee 


Bud 


uj = xer4i9+ of” (A; x) (12) 


(6 = argcos A; v = + 1), 20e nocredogamerbnocmb sremenmoé uf”) (An 4) CG FT 
yOoesemeopsem YCAOBUAM U3AY4LeHUR: 


lors (a 4) ee) (i 2) |= (1) mp j> +, 13) 


of? (43 x) — eof” (A; x) | =0(1)  npu j>—oco. 


O6osHauyum WY mpoctpancrso Banaxa, 9JieMeHTaMH KOTOPOrO ABJIAIOTCA 
TIOCJIEMOBATEMbHOCTH 3JIeMeHTOB u3 H Cc HOpMoi 


lf = suplAyfil, (14) 
Tle «BECOBaA» MOCJIeIOBaTeJIbHOCTh OFpaHHueHHEIxX B H onepaTopos A; oOmayaerT 
CJleyIOUlMMM cBOlicTBaMH¥: onepaTop A; Ip KaxKJoM j eCTb BIMOJIHE HeMpepbIB- 
Hb oMepaTop, AI KOTOporo HYyJb He ABJIAeTCA COOCTBEHHbIM YHCJIOM, H 
\A;| =O (Ij) mpu |j| — co. O6osHayum, Hakone, M onepatop B Y’, 
JevcTBYyIOWLHH mo dopmyuie 


yee rre aS) Rme 2 (15) 
k=—oo 


* B HeKOTOpbIX Cyyaadx yaeTCA paccMOTpeTb H HeEHHUTHY!O MOCAeAOBAaTeMbHOCTh OMe- 
paTopoB c 6HICTpo yOLIBalollMMH HOPMaMH, HaNpuMep, eC CylleCTByeT TakOH BIIOWHE He- 


Tipepbipubli onepatop A, uTo Bce onepatoptt || C;A~! orpannyensi u || C; A“* || =O (1/| 7 tat). 
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Jliemma 4. 3adaua pacceueanusa Ora ypasHerus (11) sKkeusaaenmHa sadade 
peulenun ypasHeHur 


v= Mo-+ M (xe!) (16) 


6 npocmpancmee Y’. 

Jiemma 5. Onepamop M e npocmpaxcmee VY ecmb enoane nenpepbienolti 
onepamop. 

JlemmMa 6. Pewenusa ypaenenua f = Mf u3 npocmparncmea ¥ npunadaze- 
scam K le (A). 

Teopema 3. 3adava pacceusanun Oran ypaenenua (11) umeem ono u mero- 
KO OOHO peluleHue. 

Penmrenne 3agaun paccenpanua (11) — (13) moxHo BbIMcaTb B BHe 


ui h(x (S')ER iene as. (17) 


m=—oo 


rde Ri.j,.m—Uupelen mpu z—>A(Imz>0, ImA=0, |A|< 1) marpuup 
Pe€3OJIbBEHTLI PaSHOCTHOrO onepaTopa, NopoxeHHOrO B lz (H) pasHOCTHBIM BBI- 
paxkeHvHeM, CTOAIMMM B seBohw uacTH (11). 

4°. OTMeTUuM, TO B paccMaTpHBaeMOM CJlydae UMeeT MECTO (opmywa, avHavo 
ruunaa (9): 


<a (Exin x) =a ian(Rig 2 x, x), (18) 


re £);;,,—MaTpHlla pa3soxwKeHuA eHHHUbI paCCMaTpMBaemMoro PasHOCTHOTO 
onepatopa, x€H, a Takxe dbopmymsa, aHanoruunas (10): 


Rijn = eg Le pM OP (05 I, (19) 
ine x6 H, | x] = 1, |k|\ > n,; vp apa eee, 4 V——1 ipa kk ae 
Ms dmopmya (18) u (19) ananoruyHo npelbllyulemy culenyer 

Teopema 4. Ecau useecmna 6 0eyx moukax j = n,n +1 (n > np) pac- 
ceannaa eoana uv! (A, x) Oan ecex h,|4| <1, u ecex x€H, |x| =1, u useecmn- 
Hol CKQYKU cnekKMpanrbHod mampuyor npu |h|>1, mo sada1a eoccmanosnenun 
ypaerenusa (11) odOnosHaYHO paspewiuma. 

Astop BbIpaxkaeT OmarofapHoctp IO. M. BepesaucKomy 3a mocTaHOBKy 
3aqauH MW IWeHHbIe COBETHI. 


KpuBopoxkcKuit rocyapCcTBeHHEIit [ocrynuso 
Tleqarornueckult HHCTHTYT 14 IX 1960 


UMTHPOBAHHAA JIMNTEPATYPA! 


1H.YW. Axuesep, YMH, 9, 126 (1941). 2 A.A. Tlop3uep, Matem. cOopH., 32, 
(74), Ne 1 (1953). %10. M. Bepesauckuiht, Tp. Mock. matem. o6m., 5, 203 (1956). 
410.M. BepesaucKu ht, Tp. Mock. matem. o6m., 7, 3(1958). ° B.T. TapHonoas- 
cK uit, Jlonopiz. AH YPCP, Ne 11 (1959). * JI. Bpuaniou,M. Tlapogu, Pacnpo- 
cTpaHeHve BOJIH _B nepHomMueckux cTpyktypax, WJI, 1959. 7 JI. 1. Huwuauk, Yxp-. 
MaTeM. 2KypH., 12, Ne 2 (1960). 
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| Jloxnann Akanemun Hayrk CCCP 
1961. Tom 136, Ni 4 
] 


KHBEPHETHKA H TEOPHA PETY/JIHPOBAHHA 


r] 


N B. B. KASAKEBHY u A. TI. FOPKEBHY 


OB YJIYYWIEHHH KAYECTBA 3SKCTPEMAJIbBHOPO PEFYJIHNPOBAHHSA 
MHEPUHMOHHBIX OBDEKTOB MPH HAJIVUNH BO3MYINEHMH 


(ITpedcmaeaeno axademuxom H. H. Boeoatbosem 26 VII 1960) 


_ Pemrenve 3ayaun 9KCTpeMasIbHOrO peryHpOBaHHA MHEPUMOHHbIX OObEKTOB 
Mp HaJIMYMH HWSKOUACTOTHEIX BHEWIHHX BOSMYLIeHH TpeOyeT MpuMenenns 
‘CielMaJIbHEIXx cucTem (1,”). B cyuaix IpHMeHeHHA SKCTPeMAJIbHBIX peryJIATOPOB 
OObIMHOrO 'THNa, HalpHMep Cc 3anoMHHAaHHeM SKCTpeMyMA, 3-38 BJIMAHHA MHep- 
MIMOHHOCTH OObeKTA HEOOXOAMMO CHHKeEHHE CKOPOCTeH MOMCKA, YTO, B CBOIO O4e- 
pekb, yXyfliaeT MOMeXOYCTOHMYMBOCTE CHCTeMBI. 

B pa6ote (”) mpessiomweH u TeopeTH4eCKH OOOCHOBAH ciocoO SKcCTpeMaJIbHOTO 

PeryIMpOBaHHA, NOSBOJIAIOMINH B NpPHHILMMe yCTpaHHTb BpesHoe BJIMAHMe HHep- 
IMOHHOCTH OObeKTa J10GOTO NopAAKa MpH OTCYTCTBUH JMHAaMHYeECKHX 3BeHbEB 
B OObEKTe, PaCMOJOMKeHHEIX JO EfO SKCTPeMAaIbHOH XapakTepHCcTHKH. YKa3zau- 
Had CHCTeMa OTMHUAeTCA TeM, UTO Ha BXOM peryJATOPa MosaeTca olpesesennas, 
‘BOOOWe TOBOPA HeHHeHaA, KOMOHHALMA CHTHAJIOB MO MpOM3BOHBIM OT pery- 
‘MUpYeMoli BEJIMYMHEI, a TAKXKE C NOMOMLbIO HeEJHHEHHOTO 3BeHa BBOANTCA Bo3szeli- 
\cTBHe NO H3MeHeEHHIO (PYHKUMH. 
_ CuctemMa o6saqaeT JY4UIMMN JaHHBIMM B OTHOLICHHH KayecTBa Ipolleccos pe- 
‘TYJMpOBaHHA MHEpWHOHHbIX OObEKTOB IIpH HH3KOUACTOTHBIX BO3MYLICHHAX 
Jaze 10 CpaBHeHHIO C CHCTeMOM OOLIMHOTO TuHIa C Oe3bIHePLHOHHBIM OObeKTOM, 
‘Tak Kak J€HCTBHA HU3KOUACTOTHIX BOSMYLICHHH B ONpeseeHHOM Mepe OTHJIT- 
(POBLIBaloTcA. OfHakO MPH HaIMYMM CHJIbHbIX BOSMYIICHHM, ObICTpO H3MeHsIO- 
(MMX ypOBeHb SKCTpemyMa (pyHKUMH, WH MpH He OYeHb OBICTpoH MepeKsayKe 
(ACIOJIHUTeENBHOTO OpraHa, MOTepH Ha NONCK BCe KE MOLYT ObITh 3HAUHTEJIDHBIMH. 
' OctTaHoOBYNMCa Ha 4aCTO BCTpeuaIOnemca CJLy4ae SKCTPeMaJIbHOrO peryupo- 
IBaHuA OObeKTa TepBoro nopsaka. Ilyctb xapakTepHCTHKa 9KCTPeMaJIbHOrO JVle- 
(MeHTa HMeeT BUI 


D. yy = — Kx? (1) 


Tie x M Y1 COOTBETCTBEHHO KOOpAMHATHI BXOMa H BbIXOLa IKCTPeMAJIbHOrO JVe- 
Menta (5. 9.). Ilycrh tTakxe |x| = Vx, = const M 3aBHCHMOCTb BbIXOZa OObeK- 
Ta y2 OT yi MMeeT BUY 


; : (2) 
~ Ptah 


Tye ko MW to — KOHCTAHTHI. 
' Tio yKa3aHHomy Bblllle cnoco6y peryupoBaHus (7), ec He YUHTbIBATb JeH- 
STBUA HeJIMHeHHOTO 3BeHa, B JaHHOM CJlyyae Ha BXOJ 9KCTPeMaJIbHOrO peryiA- 


opa nogaetcs curuan z= K,y.. O6osHauus yiK,K/t = y, Nonyaum 


_ pt 3 
hore tA ) 


, 


ae 


| Tlepexogubie mpotecchl B paccMaTpHBaemol CHcTeme peryJIMpOBaHHA OMH- 
SBIBAIOTCA CHCTeMOM ypaBHeHHH, aHaJOrMYHOH TOM, KOTOpad OMHCbIBaeT Mepe- 
<OMHBIC MpoOllecchi B OesbIHepIHOHHOM OObeKTe C IPHMeHeHHeM AMHAMMYECKOrO 
pecOpasopateia BxXOAHOrO CHrHasa. 
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JIiMHaMuKa CHCTeMbI 9KCTPeMAJIbHOrO PeryJMpOBaHHA C AMHAMMYeECKUM Mpe- 
oOpa3oBaTesiem Bua (3) paccmoTpeHa B paOorax*(*,*), B KOTOpbIX Ja ompese- 
JIGHHA TlapaMeTpOB MepeXOMHHIX TpoweccoB HM MpeeJIbHbIX IWMKJIOB C yYeTOM 
BHEWIHHX BO3MYI[CHHH IpWMeHeH MeTO NOcTpoeHHA (asoBbIx TpaeKTOpHit 
CHCTeMbI Ha MHOroJIMcTHOM MoBepxHocTu (°) B KOOpyuHaTax a = x/VxT%, 


Be 2K 


Puce. 4 


IIpHMeHuM STOT MeTOX B faHHoM cu1y4ae. B mpesenax mexk,y peBepcamn 
WU. O. (HCMOJHHTeIbHOrO OpraHa) HMeem 


B=(@e+ le —1, 


rye Ad = a — ay; By WH Gy — KOOPANHATHI H300paxKatouleH TOUKH mpuH tf = 0 
Pepepcbl H. 0. NpOMCXOAAT KaxkKbId pas Nocye Toro, KaK KpuBaa B mepeceKaeT 
OCb aOcllvcc HW H3MeHeHHe MVOULalu MexKLy KpHBOH B HM OcbIO aOcilucc JocTuraeT 
sHauenua Sy = 5,/2nvz,, The 61 = 2a/Ys, 2, —30HA HeYYBCTBHTebHOCTU 
perysaTopa, ys — 3HaveHHe peryJIMpyeMOlH BeJIHYHHbI B TOUKe SKCTpemyma, 
1 = KxXimax/ Yo, Ve, = TVx/ Xmax. B TOuKax peBepca B cKayKOM H3MeHAeTCA 
Ha- 24 B 3aBHCHMOCTH OT 3HaUeHHA a. - 

JlonycTuM, 4TO, HaYHHaA C HEKOTOpOrO MOMeHTAa BpemeHu ¢t = 0, npu x = 0 
uy =O, MelcTBHe BHeWIHeroO BO3MYLCHHA BbIpakaeTca JMHeEHHOH cbyHKWHeH 
BpemeHH. Tora BMecto (1) uMeem 


Uy = — Kur? + Kit, (4) 


MB HavasbHbIt Moment (npu t=0) 8 = Bo = Ki/2K.V%t,. Tponecc pery- 
JMPOBaHHA, COOTBETCTBYIONIMA aHHOMY CJTy4alo, B MpoeKIHH Ha (pasoByto MI0- 
CKOCTb a, B pH napamerpax cuctemp! 6, = 0,5%, Aa = Ki/KVsXmax = 1, 
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‘Yzq = 9 NOKa3aH Ha puc. 1. Kak BHJHO, BOKpyr 9KCTpeMyMa HpOuCXOLAT Koule- 
OaHHA C YMeHbINAIOMeMCA AMMANTYAOH, KOTOpbIe CTATMBAIOTCA K MpejeJbHOMY 
WAKIY C aMIIMTyOH % = %. IIpu yka3saHHbIx MapamMeTpax H3MeHeHHe « B MIpo- 
‘uecce KovleOaHuii paBHyo —0,11 (uemy coorserctByeT = */Xmax = 0,55) 
‘M BpeMA ycTaHOBJeHHA paBHo ~ 3t,. BBegeHve KoMMyTaTopa, MepvosuueckH 
“pepepcup yromero cucTemy vepe3 BpeMa ty, YMeHbUIaeT yKa3aHHble yXOAbI oO 
BeIMUHHE W_ = Vytx/Xmax. 

IIpH HanM4nNM CHIbHOTO BOMYIICHHA, WeHCTBHe KOTOPOrO ABJIAeTCA KBAI- 
parw4uoii (byHKiweH BpemMeHH, 4TO JaeT y; = — K,x? + K,f?, oTknonenve 
‘CHCTeEMbI OT 93KCTPeEMyMa B IIpefebHOM 
UuKIe, pM OTCYTCTBHU y perysATOpa 30- 
HbI HEYYBCTBUTEIbHOCTH, OIe€HHBAaIOTCA yiI- 
poieHHoK dopmywou 


Vv 


| w= pins), 6) 


me As = K,/KxVx. STH oTKIOHeHUA pH 

JIbIOH  BeIHYHHe T) H orpaHHueHHou 
Bkopocra V. MOryT ObITb 3Ha4MTeJIbHbIMH. 
Tak, Hanpumep, mpu A, = 0,2 u v.,=d 
Y=. IipH yMeHbIleHHH BpeMeHH nepeKslaqKU HW. O. YMeHbIIaloTCA BpemA 
TlepexogHoro potlecca H amnuiutyfa Ax Kak B cuyYae WMHeHHOrO, Tak u 
‘KBajipaTH4HOTO BOSMYUICHHA. 

KauecTBo 9KCTpeMaJIbHOrO peryJIMpOBaHuA WHepWMOHHbIX OOBEKTOB mpu 
HaJIMUHM BO3SMYICHHH MOKeT ObITb YJYYWIeEHO NpHMeHeHHeM KOMOHHUPOBaH- 
HOM CHCTeMbI NpeoOpaso0BaHHA BXOAHOrO CHIHaJa, NOKa3aHHOH Ha puc. 2. 

B cTpyKTypHY!O CXeMY CHCTeMbI BXOJAT CJleAyIOllWe 3BeHbA: 9. 9.— IKCTPe- 
MAJIbHbIM 3JIeMeHT C XapaKTepHCTHKOH y, = —K,x", 0.— JMHaMMU4eCKad 4aCcTb 
00bekTAa, OMNUCHIBAeMad MudpepeHUMaMbHbIM ypaBHeHHeM y"-- p(y), Y;, 
©..,Y7) + We(y2) =Roys; y. D. C.—ycTpolicTBo cbopmuposanus, BbIp aOaTHIBAalO- 
Wee CHrHal y, WHHAaMMYeCKMH MpeoOpasoBaTeJIb HM IKCTPeMAJIbHBIM perysATOp 
3. p. laKHM OOpa3om, CHCTeMa CojlepKUT yCTpoHcTBoO, onMCaHHOe B pacotTe (?), 
‘bopmupyioliee CHrHaJI NO MpOv3BOAHbIM H U3MeHeHHIO PYHKUMH Yo, KOTOpoe 
YeTpauseT BMAHMe MHEpIMOHHOCTH oObeKTa peryJmpoBanus HM, Kpome Toro, 
(OHA HMeeT JMHAMMYECKHA NpeocOpasoBatevlb, MpecTaB/I AIM coboit TIpomop- 
MMOHaMbHOe 3BeEHO, OXBayeHHOe MHTerpupylouleH OOpaTHOH CBA3bIO C 30HOL 
HevyBCTBUTeIbHOCTH 2). J[HHamMuyeCcKHH MpeoOpasoBaTesb MpH ONTHMAJIbHOM 
‘BesIM4MHe eFo NOCTOAHHOM BpeMeHM T B pale ClyYaeB NpakTuyeckH ycTpansAer 
WIM CHYKaeT HEONATOMpPMATHOe BAMAHMe HMSKOUACTOTHEIX BOSMYILeHHH. Bpe- 
Jeuvie B OOpaTHy!0 CBA3b 30HbI HEYYBCTBUTEMbHOCTH 2, MOBbIIIaeT TOUHOCTE 
peryMpoBanuaA Ha MosorMux yuacTkax 9KCTpeMaJIbHOH XapakTepHcTHKH BOJIH- 
3H SKCTpeMyMa TIpH AeHCTBMM MOHOTOHHBIX BHCLIHUX BO3MYUIeCHHH, H3MeHAIO- 
Mux x, H MpH Maso cKopoctTu Hu. o. Janna CHCTeMa MO3BOJIAeT CHJIbHO MOBBI 
CUTb UYBCTBUTeMbHOCTh peryssatopa (°). 

' Jina onpenetenua mapameTpoB lepeXoAHbIX NPOMeccoB M MpeeJIbHbIX ILMK- 
OB CHCTeMbI B 9TOM CJly¥ae TakxKe YyOOHO IpHMeHeHve MeTOa MocTpoeHuA 
ee (basoBbIX TpaeKTopHii B KoOpAMHaTax B M % Ha MHOFOJIMCTHOM NoBepx- 
\HOCTH. 
 B wpeanbHom cayuae — pH OTCYTCTBHH MHCTPyMeHTAaJIbHBIX HCKaKeHui 
8 pa6oTe ycTpolicTBa, HCKNOUaIONero BIIMAHUA MHEPIMOHHOCTH OOBEKTA, MOXKHO 
cuuTaTh y = kay. 

; Ilpeo6pasopaHve CHrHala y B Z = oMpelleisetcs ypaBHenuamu 


} pr <a), Sap 
w= SY MPH —% > 2 > %; (6) 
te 

u = py IIpH.— % << Z< &. (7) 
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Tlepexog oT ypaBHeHus (6) K ypaBHeHHto (7), IpH OTCYTCTBHM BHEIIHHX BO3- 


MYyLeHHH COBepilaeTca pH yx = 0, Mp STOM 2 = Y, HEMY COOTBETCTBYET » 

B.= Bu = nee? , 

Ilpv HanMUvH BHeEMIHerO BOSMYUICHHA, ABJAIONEPOCA JIMHEHHOU cbyHkKuven 
BPeMeHH, 


B, = A,/2v, —a sign o, 


FHE Mee OV) Matas: 

Pa6oTe cCHCTeMbI B lpeelax 
30HbI HEYYBCTBUTeEJIbHOCTH OOparT- 
HOH CBA3H Zp COOTBETCTBYeT HEKO-— 
TOpoe H3MeHeHHe 8, pH KOTOPOM 
TMOULalb MeKY YKa3aHHbIM yua- 
CTKOM TIpAMOH By H ero Mpoektnert 
Ha oCb a6cuucc paBHa So.= 
=60/2nv2, roe 60 = 20/y,. Paso- 
BbI€e TPaeKTOPHH, COOTBETCTBYIO- 
ive (6), WMeloT TakOH Ke BH, 
Kak JIA ypaBHeHUs (3). 

Ha puc. 3 WaHbl B Npoekuv 
Ha (a3s0Byl0 MJIOCKOCTb dasoBble 
TpaeKTOPHM CHCTeMbI 9KCTPeMAJIb- 

? Horo peryJHpoBaHua Mmpu Vv, = 
Ks =0,15 u TaKux Ke BHEIHUX ycJ0- 
BHAX, KaK B CJlyuae, COOTBETCTBY- 
joulemM puc. |. Kak BHHO 4H3 

pic. 3, OTKJIOHEHHA H. O. OT TO0- 
2KeCHHA, COOTBETCTBYIOWNerO 3KCT- 
peMyMY (YyHKIMH, YMeHbUIMIHCb 

WM Wpowecc yCTaHOBJIeHHA IIpesevib- 

HOrO UHKJa 3HaYHTeJIbHO YCKO- 

Puc. 3 pHJIcA; IIpH 9STOM B MepeXoHOM ~ 

pexkuMe 1p He MpeBpiiaeT 0,33. 

B culyyae JleHCTBHA BHEWIHHX BO3MYLIeHHi, ABJIAIOWIHXCA KBapaTHUHO! 
(pyHK HeH BPeMeHH, TOUHOCTh peryJIMpOBaHHA ollpeyemseTca Take (copmy- 
JOH (5), HO Ip 3TOM V, ONpeyemneTcA yoKe OTHOWeHHeM TV;/Xmax, KOTOPOe 
MO2KeT ObITb BO MHOFO pa3 MeHbILe, FEM TV x/%max, COOTBETCTBEHHO YMeHbIIaeT- 
CA BeJIMUHHA pp. BBemenue B CHCTeMy peryJHpOBaHUA KOMMYTaTOpa MO3BO/IAeT . 
CHJIbHO YMCHbIUMTb yKa3aHHble KPaTKOBPeMeHHbIe yXOJbI CHCTEMBI. 


MockoBcKHH aBHallHOHHbI HHCTHTYT Tloctynnte 
uM. Cepro Opi2KOHHKH]3e 12 VII 1960 


UHMTHPOBAHHAS JIATEPATYPA 


- B. .Bs Kiasea ke panty, TAT 1265°Newor (honey ee BeBe aoe he nn ene 
133, Ne 4 (1960). 3? A. Tl IOopKesuu4, JAH, 133, Ne6(1960). * A. TI lpKkesus, 
3s. AH CCCP, axepretuka 4 apromatuka, Ne6 (1960). ° B. B. KasaKkesuu, J[AH, 49, 
Ne 7 (1945); 74, Ne:4 (1950). ® A. Tl. IOpKesuu, Tp. Mock. asyannon. HHCT. 
uM. Cepro OpmxonnKkuga3e, B. 120 (1960). 
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Toknagp AkaweMmMun nayr CCCP 
1961. Tom 136, Ni 4 


MEX AHHKA 


M. A. KYWYJIb 


OB YCTOHYHMBOCTH BbIHY)KAEHHbDIX KOJIEBAHUHM 
B ABTOBPALIATEJIBHbIX CHCTEMAX 


(ITpedcmaeaexo akademuxom H, H. Apmodoaeecxum 8 VI 1960) 


ABTOBPalllaTeJIbHbIMH MbI Ha3bIBaeM, CJlelya (1), MOTeEHLMAIbHO CaMOBO3Oy2K- 
(AIOWIHeCA CHCTeMbI, KOJIleOaHHA KOTOPHIX IIPOHCXOAAT B ABYyX HallpaBsIeHHAXx 
NO OCAM g UM p B KOOPAMHATHOH MlocKocTH gp). B HacToxtleH 3aMeTKe MbI orpa- 


HHYMMCH HCCeETOBaHWeEM HeaBTOHOMHBIX aBTOBPalllaTeJIbHbIX CHCTe€M 4aCTHOTO 
sta, ONHChIBACMbIX YPaBHeCHHAMH JIBHUKeHHA 


a A2g = — ag — 76 (g + wp) — ag (g? + p2) +-BA2q (q? + p?) + ew? cos of, 
(1) 
p+ A*p = — ap — 18 (p — wg) — a,p (q? + p?) + Bp (q? + p?) + eo? sin of. 


‘ e 
hy Tipu M3BeCTHOM CTelleHH HeaIH3awuH TaKYMH YpaBHEHHAMU, B YaACTHOCTH, 


OMUCHIBAeTCA ABWKeHHe HeypaBHOBelleHHOrO poTopa, padouve OGOPOTH! KOTO- 
Doro pacnoJIOxKeHb! MEKAY KPHTHYeCKHMH OOOpoTaMH TepBoro HM BTOpOro T0- 
DAKOB (TYPOHHEI, MPARWbHbIe BepeTeHa H T. J.), ECM THrpockonMyeckHM 
TelicTBHeM Macc MOXxKHO MpeHeOpeub (°). pu Takol TpakTOBKe B ypaBHeHHAx 
1) q(t) u p(t) —yHkKuMN, NponopuMoHaJbHble MpoOeKWHAM WporuOa poTopa Ha 
FeNOLBWAKHbIe KOOPAUHATHble MvlocKocTw; A — HH3lat COoOcTBeHHaA UacToTa 
MaJIbIX KOJle6aHul poTopa; © — ero yrloBad CKopocTb; € — BeJIM4NHA, Olpese- 
[ema MO 3aaHHOMy paciipesesenuio JeOalanca B cucTeme potopa. He.uueli- 
ibIe useHBI og (g?-+-p?) wu op (q2-+p?) YUHTHIBAIOT BOSpacTanue eKpemMenTa 3a- 
PyXaHuA C yBeMYeHVEM AaMIWIVTYAbI KOJIeOaHMH, Ha KOTOPOe YKa3bIBaIOT MHOTO- 
IMCJIGHHbIe OMbITHbIe aHHble, a ulenbl BA2G(qg?+ p?) u BA*p(q?-- p*) — HesuHel- 
dy!0 3aBMCHMOCTb KPHBH3HbI OCeBOM JIMHHM BaJla OT lepemMeulenuli. Heympyroe 
qalip sKeHHe MaTepHadia poTopa B ypaBHeHusx (1) NpHHATO paBHEIM 

| Ed de 

Qi ot’ 


i Ace 


- 
We e —oOTHOCHTebHaA edhopMauusA, (2 — 4acTOTa UWHKJIOB ee H3MeHEHHS, 
. KoxPPULNeHT BHYTPeHHero TpeHHA MaTepHasia Bala. [loKasaTesb cTereHH 
B WIMpOKOM Auanasove YacTOT lO SKCMepHMeHTAJIbHbIM JAHHBIM OJIM30K K HY.110 
Tunotesa Boka). Hesuneiinaa 3aBNCHMOCTb HeyMpyroro HalipsKeEHUA OT aMILIH- 
‘YAbE OTHOCHTeEIbHOM AesbopMallHH HaMH 3feCb He YYHTHIBAeTCA; MOXKHO TOKa- 
iaTb, UTO OHA KaYeCTBEHHO He H3MCHHT MOJIYYeHHBIX HMKe PesybTATOB. Ko3p- 
.UUMeHT Y B YpaBHeHHAX (1) paBeH 
a Mea)ors= ht» 


Ypapuenna (1) JomycKaloT YacTHoe MepwoOAMyecKoe pellenve 


id . go = dcos(wt +@), po =dsin (wt +4), 
. ew? ma Ghai@ce aia) sf 
(=—Ve=ompaayreetam “'-a-eime ©) 


TOPOMY OTBeYAIOT UHCTO BbIHYKJCHHbIe KoedaHHa. 
3* 787 


Honaran g = 4% +%, Up = po +, NOTYIMM cuiesyroulMe ypaBHeHHA 
B BapHallHAX IA pewleHHA (2) 


xa + AP x, = b (Cy X1 + crexe + x1), 


Xe + xX. = Me (Co1%1 + Cag%— + on (3) 
re 
MC, = 2BA*d? + a,d*o sin Qwt + BA?d? cos wtf, 
MCs = — yOu + a4,0d? — a,wd? cos 2wt + Bid? sin 2wf, 
tte = —a — yb — ad’, 


"Co, = YOw — a,0d? — a,od? cos 2wt + BA2d? sin 2w/, 
Coo = 2BA2d? — a,wd? sin 2wt — BA*d? cos 2wt. 


YcTOHYHBOCTh HyJIeBoro pellleHHA CHCTeMbI (3) 3aBMCHT OT 3HaKa BelllecT- 
BeHHOH YaCTH XapakTepucTMuecKHx NoKasatesieH. IIpumMeHaa molcTaHOBKy 


Ke = Ys exp (Cr), rie, 6 =A V — feu HCKOMBIM XapakTepucTHye- 
CKUH NOKa3saTeb, MOJYIMM CHcTeMy ypaBHeHHli 


yy, +2y,V 1 =py, (cu A S122 AS Deeper 

; “oy, (20) eee 

Yo + Wy, V— 1 = pyycar + 14Y2 (Cop + CAV — 1 — 204 V —1) + 

+ 1'Yo (C— 26) +12 (...) os 

KOTOpad JOKHA LOMycKaTb HepMosMyecKoe pellleHve MepHoga 2n/w. U3 storo 
yCJIOBHA NMOJyuHM 

[2842d? —A(a +76 + ad? + 2b) V — 11? + w? (y5 —a,d?)? = 0, 
oTkya 


201.2 = 


R 


7S ad Oca" ne aaa 


Jipa Apyrux 3HayeHna Koappuuventa 6 KOMIIJIEKCHO COMpsxKeHbl Cc b, HU Oo. 
TakHM OOpa30M, e€MHCTBeHHbIM YCJIOBHeM yCTOM4YMBOCTH pelleHua (2) OyeT 


Re (262) =—a — ys—ayd? + > | yb —a*| <0. (4) 
OOo3HauHM Yepes y? BeJMUHHY 
my? = 10(---—1) a ay (+ 1). 


B TOM HHTepBasle H3MCHEHHA TapameTpa w, rye y? > 0, BemlecTBeHHan uacT 
0 


XapakTepucTHyeckoro NoKasatesa Re (2b2) >> 0 u pemieHne (2) HeycTouHBo. 
OyHKUAA y? MOXeT ObITh NpeoOpasoBana K BULLY 


55 = Race) Fy : 

rae | : 
an Ant GO re oy a ( /.4)4 ae : a 

Pomc Cee icesrrinn ourverig ih 


IIpumepubie rpaduku dynkuni /; uf, IpHBezeHbi Ha puc. 1. Bpiny2kqeHHbl 
KoJleOaHHaA (2) HeyCTOHYMBbI B HHTepBasle M3MeHEHHA NapaMeTpa @1< oc 
ipaBee OvypKalMOHHOrO 3HaYeHHA YIIOBOH CKOPOCTH , BHOBb peXKHM BBI- 
HYAKCHHBIX KOJleCOAHHH CTaHOBHTCA yCTOHYMBbIM. B paccMaTpHBaeMoM HHTep- 
Bale @;< @ <@, HeYCTOHYMBOCTb BbISBaHa CHJIAMH BHYTPeHHero TpeHusA. Brep 
Bbl€ Ha BO3MOXKHOCTb MOTepH YCTOMYHBOCTH POTOPOB H3-3a CHJI BHYTpeHHer 
TpeHHA OblO yKa3aHo KumOausiom (°). YenoBua ycToHuMBocTH mpsAMOJHHe 
HOH POpMbl paBHOBeCHs ypaBHOBeIIeCHHBIX POTOPOB M3y4aIMCb 3aTeM B pa6o 
TaX MHOrHX aBTOpOB, HalipHMep (4,°); B STHX paOoTax AOKa3spIBaslOCb, YT 
788 ‘ie 


ipAMOJMHeHHAA (popMa CTaHOBUTCA HeYCTOHYHBOH TIpH BCAKOH YIrsIOBOH CKo- 
OCTH W, Oobilei HEKOTOPOH BeMYHHEI © . 

: spjenue cTaOHJIHsalHH pexuma BBIHYKNCHHBIX KO€OAHMH POTOPOB TpaBee 
Sucpy pKalluonHoro 3HaYeCHHA YFIOBOH CKOPOCTH M2 U3-3a eOamaHca HaOmOa- 
NOCb PAKOM HcCiefoBaTesel (cM., HatpuMep, (°)). 

_ OHaKo, Kak BUHO H3 yculoBuA (4), Ip JaibHetem Bo3pacTaHuH yrvio- 
BOM CKOPOCTH ® BO3SHHKHeET BTOPOH HHTepBaJl HeEyCTOMUMBOCTH pellleHusA (2). 
JleicTBUTeIbHO, TaK Kak MoCJleqHee ClaraeMoe B Bbipamkenun (4) cosepxKuT 
MHOXKUTeIb @/A, TO C BOSPaCTaHHeM W HaCTYNHT MOMeHT, KOrja BeleCTBeHHasi 
1acTb Re(262) OMATb CTAHOBHTCA MOO KU- 
feIbHOM; HeYCTOMYMBOCTh HaCcTyMUT, ecsM 


7 od? > oS 75 L (a + a, d? + 76). 


Bo MHOrHX 4aCTHBIX Culyuaix HHsIaA 

PpaHHila BTOpOoro HHTepBaa HeyCTOMYHBOCTH 
raK BbICOKa, YTO OHA TpaKTHYeCKH He JOCTH- Puce. 41 
raeTCH. 
_ GamewatesbHOo, 4TO, B OTJIMYMe OT NepBoro HHTepBaJla, HEYCTOHYMBOCTH BO 
BTOPOM HHTepBaJle BHISbIBAeTCH He CHJIAaMM BHYTpeHHero TpeHusA, a He/HHelt- 
AbIMU 4WIeHAMM CHJI BHeWIHero TpeHHA, CHJIbI Ke BHYTPeHHero TpeHHuA MpH 
ITOM OKA3bIBaIOT CTAaOHJIM3Upytollee JelcTBHe. 

Tou y¥eHHublii pe3ysibTaT MOXKET MOKa3aTbCA HECKOJIbKO Heo*KUaHHBIM. I[lo- 
XTOMY MBI CUHTAeM LWeJIecooOpasHbIM IIPHBeCTH elle OHO MOKa3aTeJbCTBO ero 
Srp aBeLJIMBOCTH. 


ae OouIbIIMX 3HAYeHHAX TapameTpa  oOTHOIIeHHe A/r: — MaJaa BeMUH- 
. Ilonaras 

Pe Olt Sot aS fet 2 

‘ oO. ’ ieee il ie 


mpeoOpasyem cuctemy (1) kK Buy 


d’q ‘ dq 2 5 dg, 
ia Rega ite (| ey nage) 0 oI \— 
d¢ 
. — 1 (@ + p) (Fi —118q) + ecost 
i 2 | ; ‘ ‘6 Z 
rr == 4p? — pa — 28 (1 fy +e? + )6( = —4q)— (6) 


9 é dp A 
— (q? + p’) (a a —1"8p) = 2 Sill T. 


Tlepvoguyeckoe pelleHHe NOJIyYeHHbIX ypaBHeHHH C TOUHOCTHIO Jo KBapaTa 
Mayloro TlapaMetpa OyyeT 


f Go = —e(1 + wk) cos T -+ pek, sint, 
Po =—e(1 + yk, sin t — jek, cos Tt, (7) 
se k, = 1 — (a + aye”)? — Be?, kp =a + aye. 


OrpaHvuMBadch WieHaMH, COsep2xXallMMH {t B lepBOH CTeleHH, NMO1yaHM 
JpaBHeHuA B BapWaluAX Ia peleHus (7) B Buse 


(ape dx d? Xo dX ; 
oe Baty Bole X, 2 po Fee Mark + MCaa%2 + OT (3) 

BP 
Gy aye? sin2t, cy. = aye? (1 —cos2t), c=—(a +8"), (9) 


Come ce" (1 + cos 27), tap = — aye? sin 2t. 


rie. ee etd 
oo 
Vel 


DyHamentTasibHoe ypaBHeHue KBasHrapMORMYec KOH CHCTeMbI (8) mpH tt = 0 
uMeeT HYJeBOH KOpeHb yeTBepTOH KpaTHOCTH, KOTOpOMy OTBeuaIOT Be TpyiMbl 
pelieHuit; MOITOMYy, BOOGIE TOBOpA, XapakTepHcTuyecKHe KOpHH C cucTembl (8) 
OyAyT pa3saraTbes mo cTeneHaAM BesMunHb! p"? (7). Tlonaraa xv; = ys exp (Cf) 
is 1572); 

= i 
& oo ud, -|- Ud» -- er ost reng 
NOJyuuM ypaBHeHusa 


d?yy 
dt 


= (ter + Sc — 0) Yr + BC ree + (HC rsa 


e 


a 5) ls ‘ 
oe = Paar + (C22 14G0 — G) ya ++ (eo — 26) =; 4 


UX TlepHowMyeckoe pemenhe NepHosa 2 OTbICKMBaeM B BUe PAXOB 
m3 ee E oP: ah 2 
Y= WAR yD Fea!) + cosh, SU OU ao ee 


IipupapyuBas: KosdpuLMeHTHI pH OJMHAKOBbIX CTeTIeHAX {2°, [4"2, , HaiieM 
W3 YCJIOBHA MepWoMYHOCTH (PyHKLWH Ys 


0 ys ees (2) 
y, = Ay, Gx aa = Ag, Yo =e Yo = 3) 
4 “TaK2Ke 
é- « 270 an 


i Ay \ (Cad) du seas \ Cyodt = 0, 
ar . 
A, \ Coy dt -|- As \ (C22 —— di) at = 0, 


0 0 
re c;; Onpeslessiotcs no d@opmysam (9). M3 nocweqHero ypaBHeHua HaxXoJHM 
4 2.4 
d; -L ae = ye 


OTKYAa CulekyeT, YTO UcCJIeyeMoe ABYOKeHHe Ip OO/bWIMX 3HAYeHUAX napa- 
MeTpa w HeyCTOMUHBO. ) 

Takum o6pa3o0m, ycTaHoBseHO, 4TO MOHOrapMOHMYeCKHM PexKUM BbIHYAK ICH 
HbIX KOJIeOaHHit (2) aBTOBpalllaTeIbHOH HeaBTOHOMHOM cHcTemb! (1) umeeT Apa 
WHTepBaJla HeyCTOMYMBOCTH 10 MapameTpy w. B mepBom MHTepBase HeycTOH-| 
YHBOCTb BbISbIBACTCA CHJIAMH BHYTPe€HHerO TpeHHA, BO BTOPOM IIpH OOJIbLIHX | 
SHaYeHUAX TlapaMeTpa w — HeJIMHeCHHbIMA WIeHaMM CHI BHeIHero TpeHHA; 
CHJIbl 7Ke BHYTpeHHerO TPeHHA, HAaOOOPOT, OKasbIBalOT cTaOHsMsHpyioulee 
NelicTBue. 
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Jornanes Akafemuu nayr CCCP 
1961. Ton 136, Ni 4 


_THAPOMEXAHHKA 


B. A. CKPHNKHH 


Ob OAHOM KJIACCE ABTOMOJIEJIBHbIX JABY)KEHHU 
YJIbBTPAPEJIATHBHCTCKOrFO TA3A 


(ITpedcmaéaeno akademukom JI. H. Cedoevim 21 IX 1960) 


% 

| 1. PeasTusuctckue ypasnenua ABWKeHHA MeambHol crmoMMol cpespl 
& “MerloT BH 

‘T V [(e-+ p) uéu® — gitp] =0, } (leas 
} Ve (put) = 0, | (1,2) 


re cHMEO/ V o0o38HayaeT KOBapMaHTHY!O PpOH3BOAHYIO TO KOOpAMHaTe x" 
: jmHeitHoM auemente ds? = gj, dx! dx’, ué =‘dxi/ds; p — Wapnenue mo- 
KOA; & — COOCTBEHHaA MJIOTHOCTh BHYTPeHHel 9HEPrun; p — ocTrarouHas co6- 

CTBe€HHAA IJIOTHOCTb BelieCTBAa. ‘ 

IlpumMeHum Teopuio pasmepHoctTu (',?) Qua uccnelopaHua NeHTpasIbHOCHM- 
_MeTPHYeCKOrO ABUXKeHUA YJIbTPapeATMBUCTCKOrO rasa C ypaBHeHHeM cocTos- 
HUA 


e = 3p. (1,3) 
YpaBHeuHe (1,3) aBsIseTCA NpHOMKEHHOK POpMOli 3aBNCHMOCTH € = € (p, p) 


it WeambHoro OfHOaToMHoro ra3a (*), Kora Temmepatypa 8 = p/pc? > 1. 
PassoxKeHHe © B pA, UMeeT B ITOM CuIyUae BUT 


e= p[3+ s+ 006%)]. (1,4) 


_Jlaa botosHoro rasa ypaBHenue (1,3) BEINOJHAeTCA TOUHO. 
Cuctema (1,1) B ccbepuueckux KOOpyMHaTax QA Cayyad WeHTpasbHOCHM- 
' M€TPHUHOTO JBUXKeHHA Cpebl CBOAUTCA K JBYM ypaBHeHHAM 


‘ 0 /e+ pv? /e (@a-eo\, 2 (p+eo 
(eee or Gear e a eel 102" kz ea (1,5) 
j id / (p+e)o feo? [ety 2 en" / c+ p _ 2p 
gone) ar Peete, toes 8 


(rue x° = ¢—Bpema, x! = rf — pafMyc wacTHUbI), cosepxKalluM Tpu HeN3- 
' BecTHbIe PYHKUMH £, p, v = dr/dt MU OMHY pasMepHyl0 KOHCTaHTY cC — CKOpocTh 
_cpeta B iycTotTe. Y pasnenne (1,3), MyTem HCKMOUeHHA &, NMO3BOHeT pellaTb 
cuctemy (1,5), (1,6) He3aBucumo oT ypaBHeHua (1,2). 

2. IlycTb cpequ onpesennioulux 3afauy KOHCTaHT MMeeTCA O§HA KOHCTAH- 


j 
f 


Ta Pp, € H€3aBHCHMOH pa3sMepHOcTbIO JaBnenna [p,] = ML 1 7-?. Brenem 6e3- 
_pasmepHbie dyHKULHH 

' — Le f — i y, Se wk y) 

d P (iyime Ee OV (Ris Bi (Jy 


Ypapuenna (1,5), (1,6) c yuetom (1,3) MoryT 6biTb mpeoOpasoBaubl K BUY 


gy2 iW Vie hifdeate VX) gV dV 2sv.—1—V? 
1 dP i dy A ae, Ve ele sa 1—V2 


— 3 > x = } a 2 ? Cane} 
TEV ORS 1+ 3V2—4VA 4V —’ (8+ V?) 


i SS ee « i sail 
~] 
co 
pes 


oTKyaa Qua V (A) nowyyaem ypaBHeHHe 
ave 2V(t V3 = BV) 23 
a. NMIVQ@S3) eave P|? (2,3) 
KOTOpoe HMeeT peulenwa V=+1,V=—=OunA=0. 

Ha pwc. 1 xKauecTBeHHO MoKa3aHO MOJIe HHTerpasibHbIX KPMBbIX ypaB- 
Henua (2,3). Touxu O (0, 0), E (0, 1), B (0, — 1), D (0, 1/V3), H (1, 1) as- 
JisioTca oco6pmmu: O, FE, B — yan, D — ceqno, H — oco6ax TouKa BToporo 
NOpALKAa, Yepe3 KOTOPY!O MpPOXOAUT TOKO OHA HHTerpatbHad KpuBad V = |. 
Tak Kak mpu 4 — co H|V| < 1 dV/dh\ — 0, TO, cneqoBaTembHO, BCe HHTerpasb- 
Hble KPHBble, Ipoxosauve uepes orpesok HK, pu Oompumx A HAyT napasmenb- 
HO TOPH30HTAJIbHBIM TpsAMbIM V = const. 

O6patumcea K yCJIOBHAM Ha MOBePXHOCTAX pa3pbiBa 


(1+ py(D—%1)  priD _ (2+ p2(D— 2) _ psD 
D ihe ey (2,4) 
Cat G ce — 5 s 
De ee (2,5) 
Gu, Coa 


M3 KOTOPBIX (2,4) ABJIMeTCA yCJIOBHeEM COXpaHeHHA NoTOKa 9HeprHH, a (2,0) — 
umMiyipea; D — ckopocTb NopepXHOCTH paspbiBa; HHeKcpI | u 2 OTHOCATCH K Be- 


JIMYMHAM TIO pa3Hble CTOpoHbl cKauKa ('). 
IIpu € = 3p nocae nepexoya kK Ge3pa3MepHbIM BeTHUMHaM (2,1) MbI Mowy4uHM 


Ha ocHoBpaHuu (2,4), (2,5) 
Pp, —V2164-V2) i Val (1 — V2) [4V20° — 3V2 — 4] 


Pom 2 Bh Ae ag : ¥ 2 ’ (2,6) 
a) 235 C i GV) (4s Seva 
re A” = D/c, orkyla clelyeT, uTO Be MUHHA 
3 42,Ve) aaa 3 4V2)(\* —4V 
wes 3) AVar (8 FVa) 1 (2,7) 


LVh* 23 Va ey) oe 
COXpaHAeTCA IIpH mepexoge uepes cKayox. V3 (2,7) Haxoqum 


Va (A =e SDS 42 (SD) Saha ee 
= [Va (A* +3L) +Vi (A* +3L) — 4 (1 + L)] Ve —V1) = 0. 


EciM OTOpocHTb KopeHb V2 = Vi, COOTBETCTBYIONIMH HelpepbIBHOMY H3Me- 
HeHu0 V, To ua V2 TomyaHM Mocse NoscTaHoBKH 3HayeHHa L u3 (2,7) 


eye ea (2,8) 


Ve Viarama 


IIpeo6pasopanue (2,8) ocTaBAeT HeNOJBYXKHDIMH KDPHBbIe 


aay ‘Si is sa 
pee (2,9) 


COBMaarollve C H30KJIMHaMH ypaBHeHus (2,3), Ha KoTOpbIx dA/dV = O (KpuBbIe 

NH wu ADH ua puc. 1). pamaa V = 1 nepesogutca B Kpusyio LH, upamaa 
= — |—.B xpusyio GFH u npaman V = 0 — B kpusyw CDH. Cenaparpuc- 

ca BDPE, kxotopaa B oKkpecruocTu Touku D npescrapssetca KyCKOM psa 


1 V3 ( lad 
— ny ny = SoS cane 
Vis 3 ae yale (2,10) 
oToOpaxkaetcs Ha kpuByto GDR. Touku TpeyrombHol o6sactu GOLH nepexoxar 
B TOUKH, Wa KoTOppix |V| > 1, uro aumeHo cbusnHuecKoro cmpIcaa. Touxa H 
COOTBeTCTByeT eIoMy oTpesKy mpamoi HK. Ormetum, uTo mpeoOpa3sopanue 
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f 


2,8) OTHOCHTCA TOJIbBKO K BeJIMYHHe CKOpocTH V mu CoBepllaeTcaA IA KarkK Lol 
TOUKM pH HeH3MeHHOM 3HayeHHH A’. Touxa O (A = 0, V = 0) coorsertcrByer 
leHTpanbuo TouKe r = 0 npu ¢ > 0. SHayeHve A = oo oTBeyaeT 3HAYeHHIO 
f= 0 npa mo6om 7 > 0; npu stom — 1 <V (oo) = Vy <1 Mpegctapastot 
SO6OH HadasIbHbIe 3HAYeHHA CKOpOCTH. 
PaccmoTpuM Tellepb KOHKpeTHble (Pu3H4eCKHe 3aauH, KOTOPble MOryT ObITb 

PeICHbI IPH MOMOWLM pa3sBUTOH TeopHH. 
Bisahmaaa o cauere. Sagann p (0, 7) = po, 2 (0, r) = 3p, v(0,) = 
= cV) <0 u ckopocTb mopepxHocTuH pasppiBa D = cd”. MakcuMmasbubie 3Ha- 
JeHus A”, Mp KOTOPbIX JBH2KCHHE MOKET OCYUIECTBUTLCA, OMpesemmoTCA TOU- 
KaMM TlepeceueHHA MHTerpaib- 
dbIX KPHBbIX Cc KpHBoH DR. V3 
96nacTH CDR Mb B pesy.IbTaTe 
ckauka omaaeM B OO/aCTb 
FDP, a u3 o6nactu BDC B 06- 
mactb GDF. B uactuoctu, Bo3- 
MO?KHO JIBYDKeHHe C JIBYMA pa3- 
bIBAMH, KOFa MbI TlepexoLuM 
>KpHBok DR ua cenapatTpuccy 
PD), BYXKeMCA 110 He B Ha- 
Ipapmenun ot P KD u Bic yua- 
tka DB tepexo,uM Ha TOUKH 
<pupoh GD. Jina sBpilenenua 
YHOSHAYHOTO PelieHHA B STOM 
‘Tyuae HEOOXOLUMO 3a,aTb 3Ha- 
leHHe hy TakxKe H Ha BTOpol 
japHOl BOJIHe H3 HHTepBaa 
)< A, < 1/V3. Kornas uent- 
ye HMeeTCA pacuIMpsioulasca 
joHa nmokKoxn v=0O, p= Pi, 
= 3pi, (panne KoTOpo 
JyKUT yapHast BOJIHa, MBI 
lepexoqum c kpHBoH CD ua 
pamyto OD. Hakonel, Bo3Mox- 
iO HW Takoe pellieHHve: c IpAMoH 
‘= 0una uHTeppane co > A>. 
21/V3 er TlepexouM Ha ce- 
‘aparpuccy-DB, c koropol B 
e3ybTaTe cKayka orajlaem 
a kpupyro GD u joxoluM Jo 
eHTpa. 

BoOafawa opasuaere. Ec- 
A uput=—0 p= py, & = £0 u 
=cV, >0, TO MbI MOXKeM 
sMraTbCAH NO MUHTeErpaJIbHbIM 
MBBIM OT Auesnoo NO. Ars. 1. 
aK Kak cenapatpucca DPE Puen 4 

IcnosIoxKeHa IeJIHKOM JileBee 

mBon CDH — o6pa3a JMHHK 

=0,aso6nactuDHP dV/di\ <0, Mbl HH NO OfHOH M3 HHTerpabHbIx 
MMBbIX, MepeceKalomux HM, He cMoxeM JOUTH WO WeHTpa, HeIIpepbIBHO 
(Md CKauKoM, eCJIM OKaxkemca B OONacTH MDPH. IlockompKy c mo6oh TouKu 
peska HM mbt moxem mppirHyTb B TouKy /7, TO eMMHCTBEHHO BO3MO%KHBIIi 
Tb K WeHTpy O mpoxogut no sHHHu V=1, c KOoTOpol CKaYKOM MOXKHO MepeiTH 
Touku KpuBoi LH u Janee HempepbiBHO B WeHTp WIM oO JIMHUH V =A, ecau 

eHTpe oOpasyerca BakyyM. Havmenbulad WIMpwHa CBeTOBOM BOJIHbI Onpesle - 
| i 3HaueHHem A* B TOUKe TlepeceyeHua cenapatpuccel DPE u Kpusok LH. 
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PrN ET ome 


3aiayva o nopmue,»lipu ¢=0 sananu 0. 0) p =pye =i 
H CKOpocTb opin cho = cVo. Pemenwe OnvcbiBaeTCA MHTerpabHO KpuBON, 
WLyuleH BBepX OT TOUKH (Ao, Vo = Ao) Oo KpuBot LH, anee cBeToBaa BomHa 
(ckayok Ha EFZ), 4, HaKoHell, 43 TOUKM H cKayoK Ha npsmy1o V = 0. Ecam Jpu- 
*KYULMHCA Tas COCTOHT H3 (OTOHOB, TO Mepexof ckaykoM Ha sMHHIO V = | 
HC 3TOM JHHHH MOXHO HCTOJIKOBaTb KaK TMepexo OT XaOTH4eCKOrO JBYXKeHHA 
CBeTOBbIX KBaHTOB K yiOpsAoueHHOMY H OOpaTHO. Ec ra3 cocTouT 43 MaTe- 
pHaJIbHbIX YACTHIL, [JIA KOTOPbIX CKOPOCTb CBeTa HefocsraeMa, TO 9TH Mepexobl 
CBA3aHbI C AHHHTHJIAIMeH WU porwkeHHem BellecTBa. Ja aquaGaTuueckoro [BH- 
*KCHMA W3 MHTerpasa aluadaTuuHOcTH (dopmysa (2,7’) y = 4/s,k +s +3=C 
(?)) cneqyer 

R= const .P% 6 = const ..P%) 

2 
Tae R= a @ — UHCJIO CBeTOBbIX KBaHTOB B eMHHWe NoKoAeroca oObemMé 
1A (OTOHHOTO raza WIM Oe3spa3MepHad MOTHOCTh BeleCTBa AIA raga MaTe 
PHabHBIX UaCTHIL. 


MatemaTuyecKHi uHCTHTyT uM. B. A. Creksopa Tlocrynuuio 
Akanemuu HayK CCCP 19 IX 1960 


HWMTHPOBAHHAA JIATEPATYPA 


ene ine Gres os Metogzst nmogo6ua uw pa3sMepHocTH B MexaHHke, M., 1957 
2B. A. Ckpunxky4y, JAH, 127, Ne2 (1959). %B.Tayau, Teopua otHocutenbuocti 
M.—JI., 1947, § 40. 4B. A. Cxpunkuu, Acrp. xypa. AH CCCP, 37, B. 2 (1960). 


forxaygp Akangemun nwayr CCCP 
1961. Tom 136, Ni 4 


PHSHKA 


Axanemuk AH YCCP A. Il. KOMAP, A. A. BOPOBbEB u B. A. KOPOJIEB 


M3MEPEHHE ®JIYKTYALHA HOHKW3ALLHH, 
NPOH3BOAMMONK «-4ACTHLLAMH B APFOHE 


7 See elle ee 


B HactToslilee BpeMA Wupokoe pacipocTpavHenve NoOJyyHIN MeTOZbI u3Me- 
CHMA SHEPlHH AJepHbIX YACTHIL NO BeJIMYHHE MpOH3BOAHMOli UM HOHHB3AILMH. 
‘B cBx3KM C 3THM OCcOO0e 3HaYeHHe IpHoOpeTaeT BoMpoc O PAyKTyallMAX uNcNa 
‘tap WOHOB, OOpa30BaHHbIX B pe3YIbTAaTe MOHMSAILMH, MOCKOJLKY BeMUMHAa 
“STHX @AyKTyalun ycTaHaBJMuBaeT Mpese FOCTHKUMON paspelliaronlel cmoco6é- 
“MocTH B HOHHS3AlMOHHBIX MeTOJaXx. 
_ Bror Bonpoc 6pm pacemotper B TeopeTuyeckol padote Mano ('). Um noay- 
UWeHO Cileyrollee BbIPAKeHHe MA cpeyHeKBalpaTuuHOH diyKTyawHH Oy wea 
pp voHos N pu dukcHpoBaHHoll 29Heprun MOHMSyrIONMX uacrur (?): 


6 


= (N — No? = FNo: (1) 


Pa 


\' , 

. (l—p)W2 4 ah ee 

a pe S rn , 2, i ie, = zoyhe) ., 7, 2 

ee oe | SPP CP WES pee) 
HOH. 


% 


as 


sucha) 


‘, Bo36- Z 
fe 


“Syece No — cpeyHee 4cs10 Nap HOHOB, OOpa3s0BaHHbIX B pe3ybTaTe NOHH3ALHH; 
‘Pr — AONA HEYMPyFUX CTOMKHOBeEHHH, COMPOBOAKTAeMbIX NOTepeH IHEPIHH Wa, 
i ° 

TIpH4eM MHeKcbI i HW € OTHOCATCA COOTBeETCTBeHHO K MpolleccaM WOHH3alHH U 


BosOyKeHuA; p = ye — lloJiHad BepoATHOCTh HoHM3auHH; W;— cper- 
R 

“HAs HOTepA SHEPrHH TO BCeM CTOJIKHOBCHHAM, TIPMBOLAUWIMM K WOHM3allHy; 
_W. — cpeqHaxA Moreps SHeprHvu Mo CTOJIKHOBeCHUAM, TIPHBOLAIMMM K BO3Oy2Ke- 
‘10 MOJI€KYJI BelIecTBa; W — CpeAHAA SHEPIUA, ULyulad Ha OOpasoBaHve OMHOII 
‘Tlapbl WOHOB. 

\ @opmy.xzy Pano yAo6Ho ucnomb30BaTb AA OU€HKH BepXHero Mpeseia 3Haue- 
“HAH BesM4nHEI 6j, Goslee Ke TOUHOE OIpesedeHHe Oy 3aATPYAHUTEIbHO, MOCKOJIbKY 
“OOLIUHO OTCYTCTBYIOT TOUHIe JaHHble O BeJIMYNHAX, BXOAAUIMX B dopMyly (2). 
‘Kpome Toro, B pacuetax Dano Npesnodarasacb He3aBHCHMOCTb OTHOIIeHHH Bepo- 
ATHOCTeH PaSJIMUHEIX HeYIIpyrux MpolleccoB OT MpMposbl u sHepruu HOHH3y10- 
IIMX YAaCTHIL. OTO NpenosoxKenuve He BIOHE KOPPeKTHO H MOXKET B 3HAUHTeJbHOH 
Mepe H3MeHUTb pesyJIbTaTHI BLIUNCIeHHU. IlostTomy 4HCeHHbIe pacueTbl, Mpous- 
BelleHuble No dopmyvie Mano, HOCAT JINMb OMeHOUHBI XapakTep. CormacHo 3THM 
pacueTaM, 3HaueHHuA / VIA pasJIM4HbIX Ta3s0B JlexKaT B MWpefedax wf noel ie 
OKcHepHMeHTAJIbHOTO ONpeseseHHA BeMUMHBI (uykKTyalvM MOHM3AalLMH Ao 
\CHX Hop akTuuecku He MpoBosuJocb. MoxHo JIMiIb yka3aTb Ha padoTy (QE 


‘Sueprunu. W3 sTHx usmepeHuu, B CormacuH C BpbIBO,aMH @Mano, ciJlelyeT, 4TO 
| F<1. Tonyuntp xe Ooslee onpefesieHHbie JanHble 0 BesuuNHe FB WaHHOM Culy- 
Mae He MpelcTaBsAeTCA BOSMOXKHLIM, MOCKOIbKy CpeAHeKBaspatTuynad ulykTya- 
Wud KospPUUMeHTa ycuJleHuA CueTUNKAa — BeJIMYHHA JOBOJbHO HeoMnpeweleHnnaa. 
HaoGopor, B pabore (*) yrBep»kJaeTca, 4TO IPH HOHNSAIMM G-yaCTHILAMH MOWIO- 
visi B aprone F=15; olnGouHOCTh 9TOTO YTBeprKeHUA He NOAMEKUT COMHCHUTO. 


196. 


IKcHePpUMeHTANAbHOe ONPenenenHe Oy B aproHde. 
Jia u3sMepeHusd PyKTYaLMM HOHM3ALlMM, nponsBOAMMOl G-YacTUlaMu B ap- 
rOHe, HCHOTb30BaaCb HMIYJIbCHaA HOHW3annoHHad KaMepa c ceTKoit. M3Me- 


5,681M38 


600 


400 


N— 


200 


Homepa KaHan08 


Puc. 1. a-Cnexrp Ra??4 


paJlacb WOHH3aHA, MpousBoqumMaa 
a-uacTulamu Ra?*4 (E, = 5,681 Mss) 
u Fr?+ (E, = 6,336 Mos). Kamepa 
HanoJHAaCb XHMMYeCKH YACTHIM ap- 
roHom (99,96%). Jia yMeHbiteHus 
BpeMeHH COOMpaHHA IJeKTPOHOB K 
aprouy LoGaBuasiocb 1,5% CHy,. Ipu 
TaKOM HallOJIHeHHH B KaMepe JlerKo 
MOr ObITb HOJLyY4eH pexKHM, pH Ko- 
TOPOM IIOJIHOCTbIO yCTpaHAJIcA 3p- 
(peKT peKOMOHHAILMH, OOeCNedHBaJIOC 
MpoxoweHve 32IEKTPOHOB CKBO3b 
ceTKy HM OTCYTCTBOBaO «lpHuma- 
HHe» 3JIEKTPOHOB K HeHTpaJIbHbIM MO- 
JiekyslamM mpumeceh. Jia yuryaienua 
KauecTBa ClleKTpa BBOJMaCb 3JleK- 
TpOHHAA KOJIIMMallMA, pe3KO YMeHb- 
MaBilad BJMAHHe Ha paspelllaroulyro 
CHOCOOHOCTb TOJINLMHbI COA HCTOU- 
HuKa, Ipo3spadHocTH ceTKH MW BpeMme- 
HH HapacTaHHA UMIlysIbcoB. Heo6xo- 
JMMax cCTaOMJIbHOCTb allllapaTypbi 
oG6ecneuuBaslacb CXeMOH CcTa6OuJH3a- 
wan KosppuuluenTa YycuJieHHA ycu- 


JIMTeJIbHOTO Tpakta. OcoOoe BHHMaHHe 65110 yfesIeHO BOoMpocy y.Jly4lienus 
OTHOMeHHA CHTHasla K UIyMY. OTO yly4Wenne Optio JOCTHTHYTO 3a CueT YMeHb- 
IN€HHA BeMYHHbI BXOAHOH emKocTH (Cy, = 10 md) uv BEIOOpa pexkuMa MepBbIX 


Jami lpewycumuteix. Cpes- 
HekBalpaTuuHad (puyKTyalua 
Sp HMIYJIbCOB Ha BbIxXOe yCH- 
JMTeIA, OOYCOBAEHHAA PaHo-  »Aqq 
IYMaMH, Moria ObITb HemMocpes- 
CTBeEHHO W3MepeHa MO CIIeKT- 
py TeHepaTOpHbIX HMITYJIbCOB, 
MoaBaeMblX Ha BXOfl Mpelycu- 
JMTeJIA. CorsacHo STHM H3Mepe- 


HMM, 6,, = 4,7 K9B. B Tepmu- 2000 
HaX 3apsajla, WevicTByrolllero Ha 
BxXoJle YCHJJIUTeIA, ITO COCTAB- f 
aaet 175 e (e — 3apay 2ieKT- = 


poua), UTO SHAYHTEJIBHO HH2Ke 


YpOBHA UTyMoB, Mosyyennoro B 7400) 


aHaJIOTHYHBIX YCTaHOBKax (°*). 

Ha puc. 1 u 2 mpuBenensl 
a-cnektpbt Ra”! w Fr?!. Tosy- 
IWMpHHa a-sHHHA Ra** cocraB- 
aaeTs 1" KOBE (Overt 2 Ken). 
Jlocturuytai = pa3peiliarouas 
cMocoOHocTb MOUTH BIBOe Mpe- 
BbIMMAeT Paspellalouly!lo cioco6- 
HOCTb CYI{ECTBYIONIMX HOHH3a- 


0 


Homepa KaHanog 


Pew 2 o Crexap, ir--- 


IKMOHHBIX @-creKTpoMeTpoB (30—35 kB). IlomtHoe cpeqHeKBaspaTH4HOe OTKJIO- 


HeHHue § MO xKHO MpeCTaBHTb B BUHe 


eS 
6 = V8 + & +8, (3) 
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u 

rae dy, On, So — cpeqHeKBaypaTHuHble (blyKTyailMu, OOYCOBNeHHbIe cooT- 
BeTCTBEHHO (ulyKTYAaWMAMM HOHM3allWH, pajHOUlyMaMH HW BCeMH OCTAaJIbHbIMH 
mpvunnamy. Ilpopegenupii ananus noKasan, uro B cayaae Ra*** moxHo mpeHed- 
-peub Oo B (3). Torga us (3) cmenyer 6, (5,681 Mas) = 5,5 kas. B cryuae Fr??! 
OKA3bIBaeTCA HeEOOXOJMMBIM YYECTh BIMAHHE TOMEI co” ucrouHHKa. Jeo 
B TOM, 4To Fr! oOpasyerca B pesy/bTaTe G-pactiaya HaXxOfsAllerocsa B TOM %Ke 
ucrounuKke Ac”, sHeprua ajep orlayw Koroporo cocraBaser 100 Kos. Ipu 
9TOM MOJIOBHHA sep OTA OCTAeTCA HA MOBEPXHOCTH, a NOJOBMHA BHEApAeTCA 
Ha HeKOTOpy!o rlyOHHY B MOLIOHKKY. ITO MpHBOAUT K TOMY, 4YTO HaGmOaemast 
a-iMHusa Fr°*! Ha caMoM ele COCTOHT 3 ABYX JIMHUI, CMelLeHHBIX Ha 2—3 Kop, 
a TOJIYIM puna JMHUM yBemMunBaetca Ha 1,5—2 K9B. Takum o6pa3om, JelicrBu- 
TeJIbHad MOJYyWMpHHa a-JIMHHH B jaHHOM cwlysae cocraBiaer 18 K9B 
(6 = 7,7 x9B). [loncraBiaa sto 3Hayenve 6 B (3) M mpeHedperan 6), Noyuaem 
6, (6,336 Mss) = 6,0 xp. 


O6OcyKMeHHe\ pes yAbTATOB 

i 0): 

@ 1. Tocxonpxy 6, ~) E,, To H3MepeHHble 3HaveHHA Oy MOMKHO MpHBecTH 
kK ogHol sHepruu (6,0 Mop). Tlocne ycpenHeHua no JByM U3MepeHuAM Tomyyaem 
dy (6,0 Mss) = 5,8 kos. Ucnoup3ya 370 3Ha¥eHHe, MOXKHO NpeWowKUTb op- 
“MyJly AJA onpenetenua Oy mpu pasnmunpix Ey , 


’ 
¥ 


yee 
Oy (Ea) = 5,8 )/ 6,0? (4) 


rne E, Bbipaxkeno B Mop, a 6y—B k9B. TakHM 00pa30M, B HOHM3alMOHHOM CrIek- 

TPOMeTpe NOJYWMpHHa JIMHHM B Mpemete Moxer ObITb oBeqeHa TO ~ 14 K9B 
upH £, = 6,0 Msp (sTo 3Ha¥eHHe MOXKET OKAZaTbCH 3aBbIIeHHbIM Ha 1—2 K9B 
-B CHJY TOFO, 4YTO MbI MpeHeOperwiH So B (3)). 

2. HlomyueHHble pe3yJIbTaTbl MOXKHO HUCMOMb30BaTh WIA onpeenenun LP. 
[lpeo6pasya (1) rakum o6pa3om, uro6p! 6, Obla BbIPaxKeHa B K3B, H MpHHH- 
Maa w = 26,4 9B (8), nonyuaeM Foxcn = 0,22. 

OnpeyeiuM Tenepb BepXHHi mpenzer 3HaueHHl F (Fapeg) mo cbopmysie Dano. 
B cayuae HOHM3aLHH aproHa MoxKHO MpeHeOpeub B (2) noceqHUMH AByMA Wie- 
Hamu (?). Ucnomp3ya waee oueBHHoe COOTHOIIeHHe 


. w= Wi+ W.—? (5) 
HM noycraBsasa B (2) u (5) BMecro W; u W, coorBercrBeHHO 3HaueHHA NOTeHLMawa 
WoHH3auuH (15,7 3B) H 9HeEprHuv NepBoro ypoBHA BO3OyxTeHHA (11,5 9B), Nouy- 
meaem Fo > Fie, = 0,33. 

CpaBuvBasd Frpex C Foxcn, MOXKHO CleaTb BbIBOA, YTO TeOpHA Mako, M0-BH- 
JHMOMY, JOCTaTOUHO XOPOWO onMcbiBaeT appeKT *ilykTyaWHH HOHUSAUMH B ap- 
roHe. BenuunHa 3sToH dayKTyawuu Moxer ObiITb oNpemetena no cbopmyie (1) 
co 3Ha¥eHvem KoXppuMeHta F = 0,22 nuGo HemocpescTBeHHO To cpopmyuie (4). 
_ B 8axks104eHHe aBTOpbl CUHTAIOT CBOHM IIPHATHBIM JO/ITOM BbIPasHTb Ov1a- 
TogapHoctb M. ®. CoOomesckoli 3a NoMonlb B TpoBeseHHH H3MepeHHi. 


@Mu3HKO-TeXHHYeCKHM = HHCTHTYT Tlocery nwo 
-  AkayemunH HayK CCCP 1 XI 1960 
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G.-G.: Hanna, B. Pontecorvo, D. H. W. Kirkwood; Phys. Rev., 75, 985 
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Bio, 208 (1957). .7.D. W. Engelkenfeir,-L. B.. Magnusson; Revi Sci., Instr.,, 
mo, 3, 290 (1955); ~~ W. P. Jesse, J. SAdauskis, Phys. Rev., 90,1120 (1953). 
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Jloknagn Akayemuun nayr CCCP 
1961. Tom 136, Ni 4 


PHSHKA 
@. >. JIATBHH uv P. HW. MEPCOHOB 


TOHKASH CTPYKTYPA CHEKTPOB TlOrdjioujEHu st 
Vv ®JTYOPECHEHUMWUH HEKOTOPbBIX MHPMEHTOB IIPH 77 °K 


([Ipedcmaeneno axademukom A, H. Teperunoim 27 VIII 1960) 


HiccmeqoBaHHe TOHKOM CTPyYKTYPbI CMeKTPOB CJIOKHHIX MOJeKYyJI B pacTBO- 


paX HOpMaJIbHEIX NapadHHoB (io Metody 9. B. UlnoseKoro) K HacTosulemy 
BPe€Me€HH OCYIMCCTBJICHO-WJIA MHOFUX BeULeCTB, rIaBHbIM OOpa30M apoMaTHYecKuXx 


(cm. o63op (')). [peqcraBsasterT HecOMHeEHHBIM MHTepec pacipocTpaHeHHe 3TOFO: 


MeTofla Ha W3y4¥eHHe Takoro BaxKHOFO Kslacca BellecTB, KaK NOpPHPHHEI V pol- 
CTBeHHbIe WM CoeqMHeHHA. Hamu oOHapyxKena TOHKaA CTpyKTypa B CMekTpax 
HOrIOWeHHA KH CblyopecleHunH AByX MTalOWHaHHHOB uM MpoTonopdupwHHa B 
H-Tlapajunax mipH 77 °K. Kak u3BecTHO, STH MHIMeHTHI ABJIAIOTCA aHasoraMu 
XJIOpOcpuJIIa MH BeCbMa CXOJHbI C HAM TO (POTOXUMMYeCKHM CBOLCTBaM (?). 


CnekTpbl PoTorpabupoBasiHcb Ha CTeKJIAHHOM ciieKTporpade MCII-67 ¢ Ka-. 


mepoti F = 1500 mm (qucnepcnsa 20 A/mm y 6500 A). Dnyopectenuna Bos6yxKa- 
JaCb PTYTHO-KBapleBon Jamnok CBJLUI-1000 co cBeroduaptpamu C3C-8 u C3C-9 
(o6lacTb nponycKanus 3€00—5800 A). McrouHukom cBerta 114 NoswyseHuA CHeKT- 
PpOB NOMIOMeHHA CJyKUa JaMia HakaJiMBaHUA. TouHHa Norsoulaollero cox 
BapbupoBasacb oT | yo 10 mm. Mcnosp30Baucb doToMaTepHaJbl, YYBCTBHTEJIb- 


Hble B KpacHoH WU OulMwKHeH HuHdpakpacHoh oOsactru («[lanuudpa» u «Mudpa. 


760»). [pu dororpadupoBaHHu CheKTpoOB MOrsionleHuAa dsryopeclleHuuA, BOsOy*K- 
aeMaad JIAMNOM HaKaJIMBaHHA, UCKaKaJla CaMY1O JJIMHHOBOJHOBY!0 UaCTb CieKT- 
pa norsomenua. Tlostomy 3Ta YacTb CNeKTpoB NorsouleHuaA oTorpapuposa- 
JlaCb C KpaCHbIM CBeTOMHJIBTPOM, KOTOPbIM MoMellaJicA MexKy JaMMOM HW KIOBe- 
TOH C pacCTBOpPOM, YTO 3HayNTeIbHO YMeHbLUIaIO HHTEHCMBHOCTb (pJlyopecleHuHH. 

OTralownaHHH 6e3 MeTadaaa. Tp Nonochl dayopeclenunu 


(praJlolMaHnHa, XapakTepHble JIA HeErO B OObIMHBIX PaCTBOPHTeAX, B H-OKTAHE: 


mpu 77 °K paspemiaiorca B Tp rpyNibl peskux HHH (puc. | 6). TouKan cTpyk- 
TYpa HaOMOLaeTCA UM B JWIMHHOBOJIHOBOM OOacTH NorsouleHua (6200—7000 A) 
(puc. | @). B KaxkyoM “3 cieKTpoB uMeeTCHA OKOJIO 30 JHHUH, NOJIOXKeHHA KOTO- 
pbIX MOryT ObITb OlpeyeseHbI C TOUHOCTHIO Jo 1—3 A. 

Kak JWiad CleKTpa NOrolleHua, Tak U AJA CHeKTpa dl yopecleHIMM XapaktTep- 
HO HaJIM4uHe WyOJleTOB C pacCTOAHHeM MeXxKLY KOMMOHEHTaMH OKOJIO 60 cM”! 
(puc. 1). CaMbrit JVIMHHOBOJIHOBbIM MHTCHCHBHbIM AyOJleT B CleKTpe NOrouleHusA 
6938/6509 A pe3oHaHCcHO CoBMafaeT C CaMbIM HHTCHCHBHbIM KOPOTKOBOJIHOBLIM 


ay6etom 6939/6910 A B cnekTpe .lyopeclleHUMH, YTO NO3BOJIAeT OTHECTH eFo. 


K Q — Q0-nepexogzy. Takum o6pa30M, KaxKbIii H3 CHeKTPOB COCTOMT M3 ABYX 
OMMHAKOBbIX CepHH, CMeILeCHHbIX OTHOCHTeJIbHO Apyr Apyra Ha 60 cm. B cnext- 


pe dslyopecieHuHH LyONeTb! BTOpoH Tpynnbl HHH OOpasyoT c AyOueTOM. 


0 — 0 unTepBaubi 485; 565; 680 u 725 cm. Sto rpynme cuMMeTpHuHa rpyiina 
JIMHHH B CiekTpe NorsoueHus. B camo JJIMHHOBOJIHOBOH (TpeTbeH) rpymne Jin- 
HHH CileKTpa dslyopeckeHuuH HaGJOLaoTCA TpH AyOJeTa NpHMepHO OfMHAaKO- 


BOH HHT€HCHBHOCTH, KOTOPble OTCTOAT OT ToJOBHOrO Ay6sera (0 — O0-nepexoy): 


Ha pacctosnna 1140, 1345 n 1550 cm?. Ormeyenuble HHTepBaJIbI YACTOT B CileKT- 
pe PJlyopectleHuHH MOXKHO HHTepIPeTHPOBaTb KaK YaCTOTb! HOPMAJIbHbIX KOJIe- 


OaHHit MOJIeKYJIbI (PTaJIOWMaHHHa B OCHOBHOM 3JIEKTPOHHOM CocTOsHHH. Cilelyer. 
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Puce. 1. Cnextpbt dTanouHanHHa B H-OKTaHe mpH 77 °K. a — uacTb cnekTpa dpulyopecuenuHi 

(aujactuHKH «[laHHudpa»); 6 — cnextp duyopecuennun («Mudpa 760»); ¢@ — cnekTp morsome- 

HHA, JWIMHHOBOJHOBad OGNaCTb CcboTorpadpHpoBaHa C KpacHbIM cBeTo@HuIETpom KC-18  «Ila- 
HHHpp a») 


# 


Puc. 2. Cnektpbl (TatouvaHHHa MarHusi B X-OKTaHe pH 77 °K. a — cnektTp dlyopecueHuH4, 

KOPOTKOBOJIHOBAX OGacTb ccoTorpadupoBana Ha WwacTHHKax «[lanHndpa», AWIMHHOBOHOBAaA 

Ha «Mudpa 760»; 6 — cnekTp MorjomjeHHa; 6 — JJIMHHOBOJHOBAA O6aCTb CieKTpa Morwomle- 
HHA coTorpadHpoBana C KpacHbiM CBeToduibTpom KC-15 («[lanuupay) 


—~ 


¢ 
LAH, rt. 136, No 4, JIutaun u Ilepconos 
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[MeTHTb, YTO PHA yKaSaHHbIX YacTOT (HallpuMep, 725, 1140, u 134d cm 
3KH K MHTCHCHBHbIM YaCTOTaM, IIPOABJIAIOILUMCH B uudpak pacitrx cneKTpa X 
Srromleuns dbrasouuanuua (°). 
“ clekTpe NoriowjeHuad (TasouManvHa B X-OKTaHe Tpyita IMHHM Hepes Ly0- 
om 6552/6523 A MpuO/HW2KeHHO CHMMeTpH4Ha BTOpol rpylilie MH B CMeKTpe 
nyopecueHuHH. Tly6uleTht STOH rpynnbl oOpasyior c Ly61etom 0 — 0 uHTepBasEI 
10, 960, 675 u 720 cm™*. Oru HHTepBaJIbI OMM3KM K COOTBETCTBYIONIMM WHTepBa- 
aM B clleKTpe dslyopectienunn M MOFyT ObITb HHTeEPIpeTHPOBaHb! Kak 4acTO- 
I KoJleOaHHi B BO30y2KJIeHHOM COCTOAHHH. OueHb HHTeHCHBHBIN yOner 
9552/6523 A B CIleKTpe MOrsolleHHA OTCTOHT OT ToAOBHOTO AyOueTa Ha 
55 cm. Vutepmperauua untepBasia 855 cm! Mexkay AByMsA HavOoJlee HHTEH- 
{BHBIMU [yONeTaMH B CileKTpe MOrvOWleHUA OCTaeTCA NOKa HesACHOM. Mmerotca 
STAID! CorfacHO KOTOPbIM {Ba JJIMHHOBOJIHOBbIX MAKCHMYMAa B CliekTpe [o- 
OWleHHA CbTasouNaHuHa (COOTBeTCTBYIOINMe JBYM WHTeHCHBHBIM jLy6.1eTam) 
THOCATCA K pa3HbIM 3JIEKTPOHHBIM TMepexojaM (cM., Hallpumep, (*)). B 6osee 
OPOTKOBOJHOBOM OOACTH MOFOWeHHA MMeeTCA elle HECKOJIbKO y6uleToB, oT- 
fOAMIMX OT 0 — 0-Mepexofla Ha pacCTOAHHA, KOTOpble MOXKHO paccCMaTpuBaTh 
aK KOMOMHalMH uHTepBana 855 cm! c yKa3aHHBbIMH Bie KosleOaTeJbHEIMH 
aCTOTAMH. 
‘ Tlomumo ykasaHubix Jy6JleTos, B ciekTpax MOrmoimeHHs H “@ayopecuenuun 
AO JIOMAIOTCA HECKOJIbKO OoJiee CMAaObIX JIMHHH. 
TanmouwnauuH Mg. B AiMHHOBONHOBOM OOnacTu cNeKrpa Norsoite- 
MB Cilektpe dilyopecienuu PraiolManuna MarHus B A-OKTaHe pH 77 °K 
aAOMIONaOTCA MO Tp pynnel pesKux JuHMH (puc. 2). Stu rpynmpl coorBerct- 
yiOT 110 MOJOXKeHHIO WIMpOKUM NMOJOCaM, HaOJOLaeMbIM B OOBIMHBIX YCJIOBHAX. 
KaxKJOM CieKTpe yilaslocb H3MepuTb Ooslee 30 HHUM. CnekTpbl crasiowuanuHa 
arHuA (B OTJHUHe OT GOe3MeTaJIbHOTO) COCTOAT M3 CJOXHKHBIX MYJIbTHIMeTOB. 
CaMol JJIMHHOBOJIHOBOH rpyliiie ClieKTpa MOrouleHHA MOXXHO OTMeTHTh 7 Ju- 
MM, COBMaatoulux C COOTBETCTBYIONUMU KOPOTKOBOJIHOBbIMH JIMHUAMM B CieKT- 
5 d@ulyopecleHuHH, KOTOpble CJlelyeT NOSTOMY OTHECTH K Tlepexoly Oise Oped a2 
aM OOpasoM, KarKIbIii CNeKTP COCTOUT u3 pala (He MeHee 7) NoBTOpsrouluxcA 
:pui, MOOOHO TOMY Kak 3TO MMeET MECTO Y HEKOTOPbIX MHOFOAepHbIX apoMa- 
WecKHx yrsleBofopojos ('). Takasd CO%KHOCTS CHeKTpOB (branowuannHa Mar- 
{A CHJIbHO SaTPpyIHAeT UX aHaH3. ColocTaBJieHHe CNeKTpOB MOrJolleHHA H 
fyopecleHIMM yKaSbiBaeT Ha HaJIM4He HX NPHOJIWKEHHOH CHMMeTpHM OTHOCH- 
WIbHO MYJIbTHMJIeTa, cooTBeTcTBy!ollero 0 — 0-nepexogy. HnTepecuo orme- 
Th TOT (aKT, 4TO WIA ONM3KUX NO CTpyKType MOJlekyJ TanowHanuHna Mar- 
fi uv ero Ge3MarHueBOrO aHaslora B OAHOM HM TOM xKe paCTBOpUTese UHCIO JIH- 
MM B MYJIbTHMJIeTe pe3KO Pa3JIHYHO. ITO, BOSMOKHO, CBUIETEJILCTBYET O Cyiile- 
BeHHOM pOJIM MarHuA BO B3aNMOJelCTBUM U3/yUalolleH MOJIeKyJIbI C KpHcTaJl- 
feckoH cpegoH, KoTopoe oG6yCJIOBIMBaeT pa3sIMuve B MYJIbTMMJeTHOCTH 
(€KTPOB. 
el poTonmopgm@upwyH. ToukaxA crpyktypa HaOsofaiacb HaMH H B 
exrpe slyopeclenuuu IIpOTONOpPupHHa B 3aMOpOXCHHOM OKTAHOBOM pacT- 
jpe pu 77 °K. Cnextp coctouT v3 2y6JleToB C paccTOAHHeM Mexy KOMIOHeH- 
mB 20 cm!. Ouenb MHTCHCHBHBI TOOBHOH LyO/eT CileKTpa duyopectlenunH 
20/6329 A copnayaer c aHasOrHuHbiM Ay6leTOM B MOrOUleHHH, 4TO M03BO- 
OTHECTH ero K Mepexozy 0 — Q. Pa3HocTH YacToT MexKy TOJIOBHBIM LyOJle- 
-M ApyruMu HanOoulee HHTCHCHBHBIMH yOJleTaMH CileKTpa cocTaBJiatoT: 240, 
, 790, 985, 1135, 1225, 1345, 1550 u 1585 cm~?. Orn uHTepBadbI MOXKHO HH- 
PIlpeTupoBaTb KaK YaCTOTbI HOPMAJIbHBIX KOJeGaHHit MOJleKyJIbI MpoTomop- 
(puna. Mutepecuo oTMeTuTb, 4TO TpH YacToTHI: 1135; 1345 nu 1550 cm! — cos- 
WaroT B Mipefleax OlMMOKH H3MepeHHii C YHOMAHYTHIMH Bbile YacTOTaMH pra- 
Umanuna 6e3 Metauuia. 
aMM ObIJIN NPeANPHHATH! TAKE MOMITKH MOVANT CileKTPBI (aryopecuex- 
HW © TOHKOMi CTpyKTypoli AA xMOpoduna a u b B 3aMOpO*KeHHEIX MapapHHOBbix 
CrBopax. B »xuAKMXx MapaduHax (rekcaH, rellraH, OKTaH) HB TBepJoM tapa- 
He c 19 atromaMu yrviepoJa TOHKaA CTpyKTypa OTCYTCTBOBasia. OLHAKO B CMe- 
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cu TBepAbIX NapaduHoB (T. TW. OKOJIO 56°) HAGJOLaJ0Cb 3aMeTHOe CYyKeHHe 
noJioc B CciekTpe ulyopeclleHunn. 

OrtcyTcTBHe pe3KOH CTpyKTypbl B CilekTpax XJoOpodusJi0oB OObACHAeTCA. 
1lO-BHAMMOMY, HaJIM4HeM 3aMeCTHTeJleH (B YACTHOCTH, (UTOMAa), CBOMCTBEHHDbIA 
MOJIeKyJIaM 3THX NMOp@upHHoB. 

Bo3MoxkHO, 4TO BLIOOP COOTBETCTBYIOMIUX pacrBopuresteli WH Mepexoy K Oovle 
HH3KHM TeMMepaTypaM MOSBOJIMT MOJYYMTh KBaSHJIMHeHMHbIe CNeKTPbI WIA Goslee 
iMpOKOrO Kpyra MopupHuos. 

B 3aKuoueHHe BbIparkaeM rulyOoKy!0 IpH3HaTeJbHOCTD pod. J. B. Wino: 
ckomy u mpod. A. A. KpacHoBckomy 3a IeHHbIe COBeTHI H MOCTOAHHOe BHUMAHHE 
K paootTe. 


MockoscKuli rocyapcTBeHHbIM yHHBepCHTeT Tloctynuo 
um. M. B. JlomonHocospa 1 VIII 1960 


MockoBckHit TrocyapCTBeHHbIN MearornyuecKHH MHCTHTYT 
um. B. VW. Jlenuua 


HWHMTHPOBAHHAA JIMTEPATYPA 


19.B. UWnoapnern i, Yen. pus. nayk, 71,216(1960). 7 A.A. KpachoscKkunm 
KOX, 30, 968 (1956). 3A. H. Cunopos, A. H. Tepeuun, JAH, 104, 575 (1955). 
Ps BR Lyons, J.R. Walsh, J. WeW fistesJeiGhenty Sockpl9604 Giz 
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B. A. MOJIMUAHOB u B. TF. TEJIBKOBCKHA 


H3MEHEHWE KOIPOVIMEHTA KATOJHOLFO PACTIbIJIEHU 5 
B’3ABHCHMOCTH OT YIJIA TAXEHWS HOHOB HA MMINEHb 


(ITpedcmasaeno emeecnneny: JI. A. Apuumoeuuem 17 VIII 1960) 


B HacToalllee BpeMa He CyllecTByeT eEMHOK CTpOHHOH Teopu KaTOsHOrO pac- 
MbieHua. JIA BbISCHeHHA MpHposbl STOTO CNORKHOTO ABJICEHHA BaKHO 3HAaTb 
YIJIOBLIE 3AKOHOMePHOCTH Mpolecca paspylieHHA MuWeHH. OjHako BJMAHHE 
yrjla NafeHudA HOHOB Ha BeJMYMHY KaTOAHOFO paciibleHHA Maso u3syyeHo. Jia 
MOHOB HU3KUX SHEPrH KaveCTBeHHble pe3yJIbTAaTbI NpHBeeHb!I B padoTax (*~*). 
KouimuecTBeHHble H3MepeHHA paciibiJieHiA NO WeHCTBHeEM MOHOB C 9SHeprHel 
B JECATKM KUJIOIIEKTPOHBOJIbT HMCIOTCH TOJIbKO B CTaTbAX (*; ®)- Ho onu BBITIOW- 
HeHbI [iA OTHOCHTEIbHO MasOro HATepBasa yrioB (oT 0 Jo £0°), uw camu aBTopbi 
SUUTaIOT MX HeyauvHbIMH M3-3a OoJIbUOH CXOAMMOCTH HWOHHOTO ny4yka. Jaa 
2KOJIbSAMLAX YIJIOB Naenusa (61u3KUx K SO°) HUKaKUX U3MepeHUi Kosppulnex- 
ra KaTOHOTO pacibiJIeHHsA He MpOBOLMJOCb. 

B 9ToH cTaTbe NpvBeeHbl pesyJIbTAaTbI HCCMeOBAHHA BeJIMYMHbI KaTOLHOTO 
DACIILIJICHHA NOMMKPUCTAaMIMYeCKHX OOPa3IlOB Me HOHAMM aprona C 9Heprueli 
27 K3B JA WupOKOTO MHTepBala yrsi0B Nagxenua ny4Ka (oT 0 Ao 84°). OnpiTh 
IPOBOAMIMCh Ha MOHAX aproHa, Tak Kak MOf UX WelCTBUeM MpOHCXOMT MHTeEHCHB- 
Joe paciiblieHve H He 3arpaA3HAeTCA MOBEPXHOCTb MHUIeHH. OOpa3ilbl WIA pac- 
IbIICHHA H3POTOBJIAHCb H3 MeH C MHHHM@JIbHbIM COJlepxKaHHemM lipuMmeceli 
M-0000) u o6brmHO TexHuYecKOH MCcTOBOH Mequ MapKH M-1. JIna ouuctKu No- 
sePXHOCTH HW CHATHA HallpAKeHHH, BbISBAHHEIX MpOKaTKOH, oOpa3llbl NpoKasiu Ba- 
IMcb B Baky yMHOH neuw mp Temnepatype 760 — 800° B Tey@uue 3—4 4ac. 
Ipu Tako o6paGoTKe NpovcxosUT peKpHCTalNMsaluA MeqM H ‘KPHCTANJIBI He- 
‘KOJIbKO yBeM4uBaloTCA (°). 

ONbITEI MpoBOsNMCcb Ha YCTaHOBKe THMa OovIbINOro macc- crleKTpomerpa c 
(BOHHOH doKyCHpOBKOH HOHHOTO Ty4Ka B CeKTOPHOM MarHHTHOM TloJle (9: 
TnotHocTh TOoKa Ha MMUleHb CocTaBiana 1—2 ma/cm?. Muwenb mometlamacb 
61u3u (boKyca HOHHOFO Ny4ka BHYTPH Chepbl, HaxXO{AllelicA Npu TemMmepatype 
KHKorO a3oTa. JlaBsieHve Ta30B B OO/1ACTH MHUIeHH BO BpeMA H3MepeHHli Co- 
maBaano 1—2.10~’ mm pt. cr. Hetounocrb onpefeteHua yruia Malena HOHOB 
ia MUIeCHb TIpH CKOMb3AeM Nagenun (80—84°) He npeBbillana +-1°. Muuenp 
lakpefliisiacb Ha MaCCHBHOM 3JieKTposle, TeMllepaTypa KoTOporo B lpotecce 
MbITa He NpeBbiitiana 1EQ—200°. CnenuanbHan cucTtema JMadparmM c kKomOnHa- 
(Welt Sajlep2KUBaIOWIMX MOTeHWMaOB OOeCieyHBala MpaBYJIbHOe M3MepeHHe 
(OHHOTO TOKa Ha paciibiinembili oOpasell. KoadpulimenT pacibiienuA BLIYHC/A- 
‘A To NoTepe Beca OOpa3ila, CHJle HOHHOTO TOKa HM BpeMenu OOuyyuenuas. IIpezBa- 

TeJIbHbIC M3MePeHHA NOKa3aJH, YTO MOCJeOBAaTebHOe PaclibiieHHe OLHOTO H 
Fro Ke OOpa3ila MPHBOAUT K MOHOTOHHOMY yBeJMYeHHIO KoSpPulMeHTa paciibl- 
(€HHA WM TOMbKO MOCNe JOCTaTOUHO CHJIbHOFO pa3spyUIeHHA NOBeEPXHOCTH KOIp- 
given CTaHOBHTCA MOCTOAHHLIM, NOITOMY TaKoe yBeHYeHve KOSppulnenTa 

b3A OObACHHTb MOBEPXHOCTHBIMH 3arpASHeHUAMH. 

_ Tunwunble KpuBble Ala cryuaa NepneH.HKyJAPHOTO MaeHHA HOHOB Ha MH- 
HeHb nipuBezenbi Ha puc. |. Ilo ropusonTanbHOW OCH OTOKeHO Mpou3Besenue 
Wbl HOHHOTO TOKa Ha JJIMTebHOCTh OO/1y4eHHA, NO BepTHKaJIbHOH OcH — 
pPulLHeHT pacnblieHHA. BuHo, uTo yBesM4ueHve KosdppPuuUneHTAa pacnbiieHuA 
TeXHHYeCKOH Meg cocTaBuAeT 25% (/), a ee MeqH C MasibiM coflep»kanuem 
meceiit 15% (2). Sto yBeu4eHve JaleKO BbIXOLMT 34 Mpesesbl TOUHOCTH U3- 
| Pe ii W BOCIIPOM3BOAUMOCTH pe3YJIbTATOB, KOTOPad, BO BCAKOM CJly4ae, He HH- 
0. PaccmaTpHBaa pacnibiJieHuble a nmloy, iy Bexotom, MOXKHO.BHJCTb, 
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uTO KOS(*PPULUMEHT PaCHbIIeHHA pacTeT MO Mepe pa3spyWieHHA NOBeEpXHOCTH H Bb 
SBJIGHUA OTI@IbHBIX 3epeH MaTepHasa MMUeHH. CileqoBaTesbHO, HeOoOxo,uM 
pasiuuaTb KOSppHUKMeHT pacnbWIeHHA «rlaqKo» H «paspyWieHHOK» NMOMKp¥ 
cTramiMuecKoH MoBepxHocTu. MMeHHO STHM, O4eBHAHO, H OObACHAeTCA HECOE 
mafeHve KOS@PMUMeEHTOB paciiblieHHA Mey 
Or 2 MOHAMM aproHa IIpH HOpMaJIbHOM TayeHH 
HOHOB, NpHBeeHHbIX B HefaBHO OMYyOJIMKC 
BaHHoH cTaTbe Vontca u gp. (%), c pesyut 
ratamyu (*). YBenugenHe Kosddulunenta pat 
MIbWICHHA TO Mepe paspyWIeHHA MOBepXHOCT 
MOXKHO OODACHHTb TeM, YTO CHaYasa pasp} 
Puc. | iWaloTcd OOaCTH MO JIMHHAM CiaHHOCTH KpP 
CTaJIJIOB, B pe3yJIbTaTe STOFO MeHAeTCA yro 
NoAXOMa HOHOB K OTACJIbHbIM IJJleMeHTaM HOBepXHOCTH MUIlleHH. 

3aBUCHMOCTh KOSUUMEHTA paciblNeHuA OT ya NaeHuA HOHOB NoKa3aH 
Ha puc. 2 (kpuBad /). Ha 9TomM xe pucyuke MpMBexeHoO MpousBexeHue Kosppr 
UHeHTa PaCHbIICHHA Ha KOCHHYc yrsia MasenHuaA HOHOB (KpuBax 2). Buguo, at 
KOSPPUUMeHT PacHbIeHuA Ip yrmax NakeHud MpHMepHo Ao 70° pacterT o6par 
HO MpONOpWHOHaIbHO KOCHHYcy yruia. 
IIpH faibHetliem yBemMYeHHH yraa 30 
pocT KosPuUneHTa 3aMelAeTCH, a 3a- 

TeM efO BeJIMYHHAa HaduHaeT yObIBaTb. 


s 
5 


lh pt ak Tied IR RA ee 


Kak MokasaJu ClletvasIbuble H3Mepe- gg) 
HU, YMeHbINeHHe PacibleHHA CoOmpo- 
BOKAaeTCA NOABAEHHEM ObicrTpHIx oTpa- _f 
2KeHHBIX WaCTHIL. Ou BbiJeTaIOoT H3MH- = * 


IU€HH NOX YIrvioM, OJM3KMM K CKOJIb3A- 10 
iheMy. OTH ObICTpble 4aCTUUSI Cocpeloro- 
Yelbl B MaJIOM TeJIeCHOM YIvle H I1pOH3BO- 
AT 3aMeTHOe paspylleHve NoBepxXHOCTH ). 
cihepbl, OKpyxKaiollleli MUIeHb, B Mecte 0 70-20 30 40 50 60 70 80 90 
UX Nagenua. JIA OlleHKH JOM SHEp- Puc, 2 

MH, YHOCHMOM OTpaxKeHHbIMH 4acTH- 

WaMH, Ha cdepe MMeJICA ChelMaJIbHbIn 

QNIeKTPOR, CHAaO*KeHHHIN TepMonapow. I pasqyupoBkKa ero TemMepaTypbl B 3aBr 
‘ CHMOCTH OT NOABOLMMOM JHEpru MpOMSBOAMAaCb MO MpsxMOMy HOHHOMY My4k} 
HsmepeHuaA Nokasau, YTO IpH yrae nafenuaA 70°, Phe OTKJOHEHHe BeJM4HH! 
KOS¢(PHUMEHTA KATOAHOTO pacnbiJieHuA OT 3AKOHA KOCHHYyCca elle He HaOIOMae1 
CH, NOTepA SHEPrHM 3a CUeT OTPAXKeHHBIX YACTHIL B Iipeseax TOUNOCTH H3MepéE 
‘HHH paBHa Hyvio. Jia yruia nagqenua 78° 9Ta JOA 9Hepruu COCTaBAeT MpHMef 
Ho 6%. pu qambnetiiem Bospactanuu yria ona yBenwunBaeTca (mpH 82° 17% 
mpH 84° 22%). Xora 3TO kKayecTBeEHHO COBMaaeT C YMeHbIUeHHeM KO3IPMuUHer 
Ta paciblWwieHHA, HO KOJHYeECTBeEHHO OObACHHTb eFO YMeHbIlieHHe He MOxKel 
Hampumep, mpu yrsie najenua 78° JouA SHeEplHM, YHOCHMaA OTPaKeHHbIMH Ye 
CTHIUAaMH, paBHa JHUIb 6%, a OTKMOHEHHe BeIMYMHbI PaciibWieHHA OT 3aKOH 
KOCHHYyCca cocTaBsseT 40%. CreqoBaTesIbHO, YMeHbIeHHe KOIpPPuuveHTa KaTO] 
HOIO paCIbVIeHHA AWA CKOJMb3AUIMX YIIOB NaleHHA OODACHHeTCA He TOIbK 
SHEpleTHYeCKHMH, HO HW ApyrMMu cbakTopaMu, KOTOpble TpeOyioT CielMalbHOr 
H3y4eHHA. 


Mockosckuh rocysapcTBedHblii yHHBepCHTeT . Tloctynuno 
um. M. B. JIomonocopa 25 VII 1960 
IMTHPOBAHHAA JIMTEPATYPA 


1H, ‘Fe tz, Zs. f. Phys., $19,000 (1942). * G. Ka Weehwer, Ji Appl. Puyse 
270 (1954). 3G K. Wehner, J. Appl. Phys., 380, 1762 (1959). *4P. K. Ro 
J. M. Fluit, J. Kistemaker, Proc. Internat. Symposium of Isotope Separatior 
Amsterdam, 1957... 5 P..K, Rodj J..M,.Fiuit, J. Kistema,kenr, Terzo, congress 
internationall sui fenomeni d’ionisatione nei gas tenuto a Venetia dall 11 al 15 ginguo, M 
lano, 1957. ® A. A. Bouspap, Merarnopenenne, M., 1956. *B. A. Mon4anot 
B. Ff. Temp koseku ii, Becru. Mock.yuus.,B.1 (1961). *®O.C. Yonts, C. E. Not 
mand, Don E: Harrison, J. Appl. Phys., 31, 447 (1960). 
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MW. C. CTEKOJIBHHUKOB u A. B. LIKHJIEB 


{ 


HOBLIE MATEPHAJIbI O PASBHTHH KAHAJIA AJIMHHOM HCKPbi 
(ITpedcmaeaeno akademuxom JI. A. Apyumocuvem 16 VII 1960) 


_Hecmorps Ha TO, 4TO PasBHTHe JVIHHHOH HCKpbl NP pasMM4HbIx THMAaX Ha- 
np sxKeHHit u3yuaeTca JaBHO, pA, BaxKHBIX CTOPOH Mpowecca ocTaeTca Bce elle 
HesacHbIM. ABTOpaMH C MOMOMIbIO SJIEKTPOHHO-ONTHYeCKOrO Npeobpa3soBaTesA 
(SOT]) (1) 4 BbicoKocKopocTHoro 9/IeKTpOHHO-J1y4eBoro ocuMJorpada (2) mo- 
HAYUeHbI HOBIE MaTepHaJIbl O PaSBHTHH KaHaJia HCKPbl NpH HMMYMbCHOM Ha- 
NpsxKeHHM B WpOMexKyTKe + cTepxkenb — MocKocTh (+c — nN), AHHOIO S, OT 
3,0 no 5,75 M. / 

 Tipuuuunnanpnaa cxema onbiros npencrapnena na puc. 1. McrouwnnKom 
MMIYJIbCHOrO HalpsKeHHA cA YT [HH 1. Jaa peructpayun toka mpumeus- 
JMCb UMIMHIpHueckue WyHTHI 5 (*), Hanps2xKeHMe C KOTOPbIX 10 KOaKCHaJIbHOMy 
Ka6ent0 6 WMHOK 15 M, 3aMKHYyTOMY Ha BOJIHOBOe CONpoTuBeHHe 7, Yepe3 Jemn- 
upyroue conpoTrupseHua § MosBcAMsocb K ocuMorpadby 9. IneKtpoHHo- 
ONTH4eCKHM NpeoOpasopateyiem (DOI!) // c oOnexTHBom «lOnutep-3» crKcupo- 
Bajlacb ONTHYeCKad KapTHHA Pa3sBHTHA UCKPbI, AVIA pacwiudpoBKu KoTOpoH 
paspay, OMHOBpemMenHo chororpadupoBasicA Ha HENOLBMXKHYIO MieHKy cboroanma- 
patom /2,. Cunxponnocrp 3anucn SOI uv ocnuasorpada oGecneyu Banach Npucoe- 
JMHeHHeM HX NAacTHH Bp €MeHH K OAHOMY OCLeMy HCTOUHHKY pasBepTbiBaloule;ro 
HanpsxKeHuA 13, 3anycK KOTOpOrO OCyllecTBAAICA Yepes OOK ynpaBeHua 14 
OT HalpaxKeHuA Ha WyHTe ToKa 5. Ilorpemmoctu ocuMsorpadupoBanua ToKa 
'B cxeme A mpeHeOpexHMo Masibl, a B cxeme 5 3aperMCTpHpOBaHHble HMMYJILCbI 
TOKa B ACUCTBATENDHOCTH HMeIOT HECKOMBKO MeCHbIUMH (pOHT HU TpHONMM3HTeJIb- 
ipo Ha 15% OdnbWyIO amnunTyzy * 

_ PasgpeptKka SOI] ocyulectByinetca 91eKTpHYeCKUM MoJieM MH MOTOMY pa3JINu- 
ble apa3HTHbI€ BIMAHUA Ha HaNpsxKeHMe Ha OTKNOHAIOMMX MaCTHHaX MpH-. 
BOLAT K HCKaKeHMIO JeHCTBATeMDHOM KapTHHb! pasBUTHA ONTHYeCKHX ABJICHHH 
B pa3spxAZHOM MpoMexkyTKe. STO COCTOATeEMbCTBO fleaeT HEOOXOJHMbIM BeCbMa 
TM aTesbHOe EbIMOMHeEHHe BCex padounx Welle CXeMbI B WeJIOM. 

Ha puc. 2 mpuBegena dotorpapua pasBepHyTOrO BO BpeMeHu Hs0OpaxkenuA 
pasBUTHA uCKpbI (A) B npoMexytTKe +-c—n npn S,=5,3 M, ee cTaTH4ecKkas (poToO- 
iRpapusa (6) v cuHxpoHHaad oclMsAJOrpamMa TOKa (B). BkmouenHe BpemenHo 
[PasBepTKH Ha4yaocb BMOMEHT f,, Kora WIMHAa JMepa Joctursa3,8 M (TouKa a). 
F puc. 2 A u3 Bceli JIHHBI Hepa BUCH B STOT MOMEHT HeOombol HYOKHHI 

uecToK ak. C momenta f, Npoucxoyuia pasBepTKa yVIMHAIOULerocA JIMepHOrO 
Kanasa Jo COnpuKkocHoBeHus efO FOJIOBKH C NOCKOCTHIO. OT a Jo 6 TpoucxoguT 
IB OOMeM NlaBHOe yAJIMHEHHe KaHasa JMJepa, XOTA 3flecb, OcobeHHO Ha HeratH- 
\BaX, MOXKHO pasMMyHTb HeEOOJbWKe, COCTaB/AIOIMe B HaType | — 3 cMcCTyIIeHb- 
KH, KOTOpble C/leMyi0T Yepes HeOoNbLve HHTePBaJbl BPeMeHH. Tpu 3TOM perHcT- 
pupyemblii TOK HapactaeT niaBHo. Ha puc. 2 A oOpalaeT na ceOA BHUMAHHe 
HcEoe ABeHHe —CKAYKOOOpasHOe YVIMHeHHe KaHaa sMJepa Ha 
yuactke bc, 3Hauvte/IbHO UpeBbillialoljee CpefHee yJIMHeHMe KaHasia Ha Wipes 


* TIpv cBa3H perucTpHpyemoro ToKa C TOKOM B pa3pAJHOM MpoMexyTKe ClefyeT HMeTb B 
my Teopemy Ioxnu (4, ‘). 
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WecTBy!Iollem nyTH. Kanas sufepa MOTH MrHOBeHHO (HaH6OOJIbUIee BO3MOXKHO 
BpeMA OOpa30BaHHA KaHalla JMfepa Ha yuacTKe bc MOXKHO OLeHUTb BeJMYHHO 
10-8 cek.) yBemMunBaeT CBoIO WiMHy Ha 30 cM. C SToro momenta fy, Ha tboTopa2 
BepTKe MOXKHO 34MeTHTb HeCKOJIbKO OOJIbILYIO HHTCHCHBHOCTb CBeYeHHA paHe 
oO6pa30BaBllerocA KaHasla JMfepa, a Ha OCIMMJOrpaMMe OTMe4aeTCA JOBOJIbH 
peskoe yBelM4eHHe perucTpupyemoro Toka. Ha naaBHylo KpMByIO JiMfepHor 
TOKa HaKJabIBAeTCA CBOeOOPa3HbIM MMMYJIbC WJIMTebHOCTbIO NopazKa 10~"cex 
Jlanee mufep oT c fo d pas 
BHBaeTCA OObIUHO, KaK, Ha 
mpuMep, Ha ydacTKe oTa Jol 
Or Touku d cHoBa Mponcxc 
MT CKauKooOpa3sHoe ‘yy 
HeHve dc jMHOIO 50 cM 9 
caMOH MVIOCKOCTH, Nocse ue 
ro CulelyeT riaBHasd cTalus 


46 B ambHeiiiem OyeM Ha3bl 
60 BaTb TIpollecc ckaukooOpas; 
P82 5 HOFO yAJIMHeHUA KaHasa JP 
6 Tepa Ha Anuny >5 — 10 a1 


3a BpemMa 1078 cex.c Kay 
EC roe lis Tipwauwnuanbuad cxeMa _ OMBITOB. -1—THH yoy. On ue o6n3aTeIbH 
(U, = 3,5 - 10° Bs, C,) = 18 000 mh, Ro= 3 kom), 2— | 
IHIMHApHuecKHit Gapbep u3 npeccumana, 3 — sazemnen- COMPOBOMKMaeTCA  CBETOBO. 
Had nmockoctb 8 X 8m, 4A —u3MmepHTenbHad Tiloc- BCIIBIMIKOH BAOJIb paHee o€ 
KOCTb ,HaMeTpoM 1,2 mM, 45 — H3MepHTeJbHaAd: MIOCKOCTE pa3soBaBleroca KaHasla Jn 

(Waly ees BS a 

OX O Maa — TOKOBBIi LIyHT 0,29 unn 0,62 oma, 6 jlepa, oTMMuasch 3THM Oo 
KOaKCHaJIbHbIM Ka6eb PK-3, 7 — BOHOBOe CONpOTHBJe- és 
uve 75 om, 8 — 75 om, 9 — ocuuamorpad, 10 — meran- “CTYMCHEH>, CBASbIBACMbIX 


aMueckaad Ka6una, If — SOM, 12 — dotoannapat, /3— Ppa3sBHTHeM «CTYIe€HFAaTOTO 
610K pasBepTKH, 14 — 6noK ynpaBiennsz, 15 — 3600M,’ suepa MONHUM. SaBeplliaic 
16 — 20 om, /7 —cTeHbI nomenleHus uit WHepHylo cTamuio cKa 


yok (dc Hwa puc. 2) 6yze 
Ha3bIBaTb (UHAAbHBIM; OOpas0BaHHe efO B MCKpe B IpoMexKyTKe +c— 
mpu S,= 100 ~ 150 cm 6ni0 o6Hapyxeno B 1958 r. E. H. Bparou VU. C. Cre 
KOJIBHHKOBbIM. Hamu 3aperucCTpHpOBaHbI B HCCJIeOBaHHBIX IMpoOMexKyTKa 
+c—n npu S, = 3M ckauku Juno oT 10 yo 28 cm, a hunambubie oT 15 A 
56 cm uw mpu S,=~5 M, coorsercrBeHHo, 10-+-60 cm uw 15125 cM. 

J[nuHa dbuHaIbHOTO CKauKa CYyIeCTBeHHO BJIMACT Ha aMIWIMTYLY MMIMyJIbC 
TOKa TiaBHOH cTaquu (°), nox KOTOpOoH MMeeTCA B BHy Mpollecc H3MeHeHH: 
(bu3H4eCKOrO COCTOAHUA KaHasla WMepa, pacnpocTpaHsAlouMiicaA B BHe TOJIOE 
KH Ooslee APKOFO CBEUeHHA BAOJb KaHala B HallpaBJIeHHH, OOpaTHOM pa3sBUTHk 
JMjepa. B cBa3H C 3THM BOSHHKaeT BONPOC O POJIM TOKA, BLISBAHHOrO (PUHAIE 
HbIM CKA4KOM B OOIIeM TOKe riaBHOH cTaguH. HexoToppie 3aKm104eHHA 06 9TO! 
MOXKHO CllesaTb, pacCMaTpHBad pa3sBuTHe uCcKpbI Ha pHc. 3. Tlomumo ckayuK 
Ha yuacTKe bc uepe3 HeKOTOpoe BpeMA Ha y4acTKe dé B MOMeHT tye MPOUCxC 
IMT elle CKavOK, BbISbIBaIOLHM TOK iy 2. []pumepuo uepes 0,1 pcex., B MOMeH 
tre TIPOMCXOZUT (PUHAIbHbIM CKaYOK Ha yuacTKe fg. ToK i,_3, BbISBAaHHbIM UM 
MeHbIe, UeEM OT TpesimecTByrollero cKauka de. CormacHo NpexKHAM lpecTaB 
nennsam (°,’) Ha ociMuorpamme ToKa B ummy.IbC TOKa i, »3-4 C MOMeHTA Bpé 
MeHH fge CJIeCLOBAaO Obl MPHHATb 3a TOK TaBHOH cTaquu. YuNTbIBaA, 4TO CKe 
YOK BbISbIBaeT ONPeMeICHHbI MMITybC TOKA M UTO PaBHaA CTaqMA HAUMHAeTC 
TOJIbKO Nlocle O6pasoBaHuA *PuHaIbHOrO CKayKa fg B MOMEHT fg, Ha OCHOBAHM! 
pic. 3 MOKHO 3aKJIOUNTb, YTO JONA TOKA, CBASAHHAA C CPUHAJIbHDIM CKAUKOM 
B perucTpHpyeMom ummysbce 3HauNTeIbHa. OTMeTHM TakxKe, 4TO Ha ONTHUE 
CKUX pa3BepTKaX JBUXKeHMe CBETAINeHCA FOJIOBKH TaBHOrO KaHasla 3apuKcu 
POBaHo He Opl0. OOEIMHO CyHeCTBOBaBIee K MOMEHTY (PUHAJIbHOFO CKayuKa CBe 
yeHHe JMJepHoro KaHama OCTaeTCA M B MOCJeyIOUlMe MOMCHTEI BPeMeHH Ip 
MepPHO TOCTOAHHBIM UH JIMIIb HHOra C MOMeHTa OOpas0BaHNA (PHHAJIbHOrO CKay 
‘Ka Ha6mo,asocb yBemMueHve CBeYeHHA KaHasla. PacnpocTtpaHeHua cBeyeHu. 
BO BPeMeHH, Kak 9TO ObIJIO YCTAHOBJIEHO C MOMOIIbIO 9JIEKTPOONTHYECKOLO 3aTBO 
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pa (*), ¥aCTO 34MeTHTb HE ylaeTCH; BUAMMO 9TO CBASAHO C OMTHUeCKUMU CBOLI- 
CTBaMH alilapatypp. 


_ Ha puc. 4 A noctpoena sapucumocts (/) amnauty_bl TOKa [s., BbI3bIBae- 
Moro (PHHAaJIbBHBIM CKA4UKOM OT eFo JVJIMHbI S; H€3aBHCHMO OT S, « Rk. Tpeanoma- 
rad, TO TOK ABJIAeTCA TObKO dyHKuneh S;, AuddepenmupoBannem Is, (Sj) 
To Sj; MOXKHO YCTaHOBUTb pPOJIb E(MHWGHbIX SemeHTOB AS pauub cKauKa S; 
B perucTpHpyemMom ToKe OT HX BBICOTHI Hall H3MEPHTebHOM MOcKOCTHIO. Sta 
3ABUCHMOCTb fs (Ms) MoKasaHa Ha puc. 4 A KpuBoli 2. Ha puc. 4 5 nipHBeyena 


3aBUCMMOCTh 3 ToKa is =TIs/ls (rae Js —ammnutTy_a  BpIsbIBaemoro 
CKa4UKOM HMIyJibca ToKa, /5 — anna CKaukKa) OT BBICOTHI hs CKauKa, paBHOii 


a/cM a x F BS, 
40 1600 earn 
35+-1400 erhs 
’ beng x tel 
30-1200 \ ae 
25+-1000 " 
i a sy ae By i qs, 
h 207 800-~' SY x 
~ 15+ 600 Bac" ; t 
10}- 400 ae 
{ 5+ 200 
0 
0 25 50 75 100 CM ON 25750 pee. 100 125 150cm 
Sp lig —> Ste 
oi B 


Puc. 4. A. / — 3aBHcHMOCTb Is, (S;) amnauryapic perucTpupyeMoro ToKa riaB- 


HOH cTaQuM OT QMMHbI :uHabHOro CKauKa, 2 —S3aBHCHMOCTE‘/< (hg) TOKa, IpH- 


XOAAMerocH Ha CNMHUGHBIH IJIEMeHT JIMHbI (MHabHOrO CKa4uKa, OT  BBICOTHI 
Ag sToro aeMeHTa Ha u3MepHTembHOH nocKocTbO. 5. 3 — 3aBucHMocTb 


is (As) =I /ls OTHOWeHHH aMNAYTy MMMYIbCOB TOKa,- COMpPOBOxMalollux 
CKaukKM JMHOIO 1, Ha BbICoTe My OT M3MepHTeMbHOM MuocKocTH K Ig 


[PaccTOAHMIO MexKTy cepeqHHO ckayKa H H3MePHTeMbHOM MIOCKOCTHIO. Sylecb 
*&Ke NpHBefeHa KpvBax 2, NOJyueHHad JA *uHAIbHbIX CKaukoB. Copmayenue 
koa oOeHX KPHBLIX MOATBeEpxKAaeT OOUIHOCTh CHSHYeCKOM MpMpoOsE CKadKOB 
WMfepa B cepesvHe paspaAqHOrO MpoMexKyTKa C (*MHAIbHBIMH HU, C Apyroi cTo- 
POHLI, YTO UMMysbc TOKa rmaBHOH CTaMMM Ha OCILMJIJIOrpaMMaxX B OCHOBHOM BBI- 
BbIBaeTCA (UHAIbHbIM CKauKOM. IIpH 9TOM BaxKHO MOAYEPKHYTb, 4TO AVMTe/b- 
HOCTb BBI3bIBAeMOrO CKaYKaMM TOKa Ha NOpAMOK BeJIMYMHI Oobe BpeMeHH 
ONTHYeCKOrO OOpas0BaHHA CKauKa. ITO O3HauaeT, YTO H3MCHEHHA TOKA B IVlaB- 
HOM cTaquH OOycOBeHEI d@usHyeCKHMH MpoweccaMH B yxKe oOOpa3s0BaBulemca 
JMJepHOM KaHaJie, B TOM 4HCIe Ha yuacTKe (PMHAbHOFO CKauKa. 
_ PaccMaTpvBad pHuvHbl, BbISbIBaIOlHe CKauKH, CJleyeT HMeTb B BUY pa- 
Ooty (*), re NyTeM aHasu3a OCILMJOrpaMM TOKa ObIO MOKa3aHo, YTO IPH BbIpaB- 
HMBaHuH MOA B paspAHOM MpoMexKyTKe HMeeT MECTO OLHOBpeMeHHaA HOHU3A- 
WHA To Bce June. B JanbHeliiem 9TO OblJIO NOATBepKeHO ONTHYeECKHMH pas- 
3epTKaMH, NpousBefxeHupimu E. H. Bparo c nomonlbio SOI] ya mpomexyrka 
Map — map. 
_. B cBa3m c¢ 3THM MOMKHO Mpeflolaratb, TO CKauKH JMepa CBAsaHbI 
= BLIPABHHBaHHeM NOJIA HM yCHJleHHeM CpefHero rpafMeHTa NoTeHMasla oOObem- 
HIMM 3apsjaMu, KOHMeHTpalludA KOTOpbIX B MpoMeKyTKe 3aBUCuT OT Mpesllect- 
Byrollero pasBuTuA mpouecca. Ilostomy cBoeoOpasHe pasBUTHA HCKp ABJIAeTCA 
OAHOM M3 NPHUHH HeperyJApHOCTH CKaUKOB. 

_ Ha ocHopaHuu HMerouluxca cBeqeHHH CelaHa NOMbITKAa JaTb pacueTHyr0 
PopMysly ia ONpeseneHuA DMHbI (buHabHOrO CKayKa S;. B HeKOTOpbIii Mo- 
(CHT BpeMeHH HalpsaxKenue Us, Ha mpoOuBaeMoM MpoMexyTKe So paBHsetca 
JaspamHomy U, = Eq, -So, roe Ecp — CpeqHHH paspAMHbI rpaqveHT B Mpo- 


HeKYTKE. Ilo mepe mpopactaHua wMfepa K mocKocTH BemuuHHa Us, yMeHb- 
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wlaeTcsA H3-3a NoTepH HanpsaxeHun AU;, Bo BHeIHeH WenH OT JHAepHoro TOKé 


ig oy Tose: 
U> = Ep SG = Us,+ AU,,. oe > 4 (1) 


4 +t : 
Tlepe_ MOMeHTOM BOSHHKHOBeHHSA (HHAIbHOrO CKauKa JiMfep *HMeeT JVIMHY 
So—S; M cpequHii mpofombubli rpanuent E;. Cpequmii rpaquenT Ha yaacrKe 
S; o603HauHM uyepes E;. Torga 
Us, = E; (So — Sp) + ES}. ‘gong 


J 


Tloacrapaaa (2) B (1) Hw onpeyesiaa B epBoM NpHOM2KeHHH AUin TOJIbKO Yepe: 


OMHYeCKHe NOTePH B TOPMO3HOM COMPOTMBJIeHHM pH Ma@KCHMaJIbHOM TOKE JIM: 
epa f;, KOTOpbii NO WaHHpiMm (‘) vit MHHMM@JbHBIX HMIYJIbCHBIX Halips2Ke- 


Hult HR, = 1,0 + 20 kom MoxkHO BbIPasHTh SMNMpHyecKOH dopMyJoH i; = 
= 1,3 Rol*?* So, Hatiqem . 


E, ae 1,3Rol 012% 


aaa Fee 


°So (cM). (3 
3necb E.p, E,, E; BbipaxkaioTca B KB/CM, Ry — B KOM, S, — B CM, 

IIpu pacuetax no (3) E; MOxKHO, C OMHOH CTOPOHHI, OMeCHHTb BeJMYMHOK 
paBHol paspsAHOMy rpaveHTy B cma6oHepaBHOMepHoM Movie, 23 xKB/cM (°). 
C pyro cTopoubl, yauTbiBasd, 4TO yaacToK S; MoABep2%KeH HOHM3AaIlMH OT UM: 
MyJIbcCHOH KOpoHbI, E; MOxKeT HMeTb MeHbUIMe 3HayeHHA. Jia KaxKOM UCKPb 
CTeMe€Hb HOHH3AIlHH 3TOrO yUaCTKa, BEPOATHO, pa3JIH4YHAa, YTO MO-BH]MMOMY. 
H ABJIACTCA OHO U3 NPHUYHH HeperyJAPHOCTH AIMHEI CKauKa. Jia MHHMMAaJIb 
HbIX HMIMYJIbCHBIX HampsKeHHH B +c—mn E., = 5,4 KB/cmM. FE; NpwunMaercs 
mo MaTepHanam JaOopaTOpHH A yKa3aHHbIx BelMuHH R, B npesenmax EF; = 
= 0,3 + 1,0 xp/em. B npomexytke +c—n npu S, = 500 cm u R, = 3,0 Kon 
qua E; B mpegenax 0,3 + 1,0 xp/cm u E; B npegenax 23 — 10 xp/cm S; no (3) 
BBIUHCAAeTCA B Mpewemax 40 + 125 cm, mpu Tex xe ycIOBMAX, HO pH S, = 
= 300 em S; ~ 15 + 50 cm. Howyuaempie pacuerupie BesMuHHE! S; xoporlic 
coracy!oTcd C pe3yJIbTaTaMH OMIBITOB. 

O6napy2KeHHble ABJICHHA HMeIOT BaKHOe 3HAYeHHE JIA TeEOPHH JJIMHHOF 
MCKpbl WH MOJIHHH. 


SuepretuyeckHii HHcTHTyT HM. T. M. KpxxHxaHoBcKoro Tlocrynusio 
Axkaylemuu HayK CCCP 15 VIE.1960 
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. TEXHHYECKAA PH3HKA 


H. M. POCTOBLLEB un f. HW. EMM®AHOB 


BJIAAHHVE. MEXAHHYECKHX CBOACTB TBEPJIbIX -TEJI 
HA CKOPOCTb HX YJIbTPASBYKOBOKH OBPABOTKH 


(II pedcmaeaeno akademuxom IT. A. Pe6uxdepom 21 VII 1960) 
| 


—_ 


_ YiibTpasByKoBan oOOpaGoTKa TBepALIX TeJI MpelcTaBsseT coGoli mpovecc 
OHKOrO AMCHeprupoBaHHA, CBASAHHbIM C MpeoflosleHveM CHJI MoJeKyJApHOrO 
HenJIeHHA B HUX HC OOpasoBaHHeM HOBO CBOOosHO MoBepxHocrh (*). Ecau Oni 
MCHeprupoBaHHe, ABJIAJIOCb TepMOAMHAMMYeCKH OOpaTHMbIM IipolleccoM, TO 
“MSOTEpMHYeECKHX YCJIOBHAX paOoTa AMCHeprupoBaHUuA paBHAJIacb Obl CBOOOL- 
Oli SHeprMH HOBLIX NOBepXHOCTeH pa3zfedla, BOSHUKAIONNX Mp paspywienun, 
JeHCTBUTeENbHOCTH Ke OHA Ha 5—7 NOpAAKOB Bpiille NoceqHeh*. OOpsicuAeTcA 
TO TEM, 4TO WIA OCYUeCTBIeHUA JUCNeprMpoBaHHA Kak Mpollecca JioKaslbHOrO 
a3pyWIeHUA TBepAoro Tesla HEOOXOAUMO JoBeeHve STOFO Tela B MeCTaX paspy- 
leHHA JO pefesbHOrO COCTOAHUA, Ip KOTOPOM OHO €NOCO6HO TepATb CBOIO 
eJIOCTHOCTb. 

Y XpyMKHX Tel, He CHOCOOHBIX JecbopMMpoBaTLCA MlacTHYeCKH, Takoe pa3- 
yuleHve HacTylaeT TIpH Co34aHvN B 30HE PasPpylWeHHA HallpAxKeHuM, PaBHbIX 
X mMpounoctu. PaOota AucneprupoBaHuA pacxoflyeTCA B OCHOBHOM Ha ylipyroe 
esbopMHpoBaHHe NOBepXHOCTHOTO CJIOM OOpaOaTEIBaeMoro Tesla WH MpoOAyKTOB 
MCileprupOBaHuA HM B KOHeE4HOM C¥eTe MepexOJHT B Tellvio. ToubKO HHYTOXKHO 
asad JOA STO paOoTh! NepexoJUT B CBOOOAHY!IO 9HEPrHio BHOBb OOpa3s yiOWNx- 
A MOBEPXHOCTeH pa3fieva. 

JlopeyeHuve WlaCTH4YHOTO MeTaJIla B 30He paspylWweHHA Jo MpesebHoro Co- 
TOAHHA TpeOyeT, KpoMe TOPO, OCYUIECTBJICHHA 3HAYHTeJIbHOM MacTH4eCKON jle- 
OpMallHH, B Mpollecce KoTOpol MeTaJJ, yMpOUHAACh, HCuepribiBaeT (lO Kpali- 
eli Mepe JIOKasIbHO) CBOIO MJIaCTHYHOCTh HM NepexofuT B XpyiKoe cocTosHue. 
fO CBASAHO C 3aTpAaTOM OOJIbUIOM AONONHUTeIbHOM padOoTEl, KOTOpaA TakxKe 
DUTH WeJMKOM NepexoquT B Teno. Jlvulb He3HauUMTebHAaA YaCTb ITOH padoTHI 
PeBpalllaeTcaA B NOTeHWMabHy!0 9HEprulo yIIpyro MCKayKeHHBIX YUACTKOB KpHi- 
faJlImueCKOH peliieTKH. 

_ MoxkHo HodlaraTb NosTOMY, TO NPM yJbTpasByKOBOH OOpaboTKe NviacTHy- 
SIX MeTAWIOB COyapeHve NOfaB/Alollero OOJIbIIMHCTBA aOpa3HBHbIX’ 3epeH 
‘OOpadaTbLIBaeMOl MOBepXHOCTHIO BHISLIBAeT JIMUIb MacTHYeCKylO epopMallu1o 
SBEpXHOCTHOYO CJIOA MeTaJIJIa HM ero Haken. TOJIbKO B MeCTax, B KOTOPBIX Me- 
WII NoBeprcsx mpeylenbHOMY yIIpodHeHHIO H Mepeliiel B XpylKoe CocTosHKe, 
TakxKe B MeCTAX CHJIbHOTO pa3pbIXJICHHA YJlapbl aOpasHBHbIX 3epeH MOTFYT 
JUBOANTb K OTfeseHuIO YacTH MeTasia. Uem muiacTHuHee MeTaJJIbl H 4eM 
dyAHee OHH NepexoAAT B TaKoe MpesesbHoe COCTOAHMe, TeM Mp Mpounx oOn- 
aKOBbIX YCHOBHAX OHH OYAYT XyKe AUCMeprupoBaTLCcA, TeM HHKe TOJKHA OpiTh 
tOpocTb AX YJAbTpasByKOBOH OOpasoTKH. 

_Cam mo ce6e (bakT 3aBHCHMOCTH CKOPOCTH YJIbTPa3ByKOBOM OOpaOoTKH TBep- 
IX TeJl OT HX MeXAHH4eCKHX CBOMCTB H3BeCTeH CO BpeMeHH pa3spaooTKH ITOrO 
Toa. OWHAKO NO HaCTOALMerO BpeMeHH 39TAa 3ABHCHMOCTb CHCTeMAaTHYeCKH He 
syuasac. Hekotopax MombitKa B 3TOM OTHOUIeHHH Cilenana B (°). 

og ) 

vst tomar Ha 3T0, pa6oTa AHCneprHpoBaHHA OKasbiBaeTcA rpy6o0 nponopunonalBHon 

60THOH MoRepxHocTHol sHeprHH NCHeprupyembIx Ten (7). | 
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B wacroslleH paO6oTe IpHBOAATCA pesyJIbTaTbl UCCJeELOBaHHA 3aBHCHMOCTY 
CKOPOCTH YJIbTpa3sByKOBOM OOpaOoTKH psa TBepAbIX TeJl OT HX M€XaHH4eCKU) 
cBolicTB. YJbTpasByKoBad OOpaboTKa MpousBosuJIacb B CyCMeH3HAX NOpoulke 
KapOugla Sopa (3epHuctocTb 120) npu uacToTe KovleOaHHH MHCTpyMeHTa v = 
= 17,5 Kril, aMnuilntyze KoneOanuit A = 24 » (qBoliHad amnsutyya 48 [+) wu cue 
MoywkaTHA OOpasia K HHCTpymeHTy F = 2 KT’. VuctpyMeuToM cyKu WHINE: 
puuecKnii HaKOHeYHUK JMaMeTpoM 5 MM, HSPOTOBJIeHHbIM 3 He3aKasleHHOH CTA: 
Ju Y-8. OOpa3iibl NoMella/IMCb B CielMaJIbHY!O KIOBeTY, B KOTOPy!0 HaJIMBaJIOCk 
0,5 cm? BOAHOH CycNeH3uH, CoxepxKaBiwel 150 mr nopolikKa kapOuga Oopa. 


Ta6Oauua 1 


MexaHuueckve CBOMCTBA H CKOpPOCTb yJIbTpa3ByKOBOH O6paboTKH 
pa TBepAbIX TeV 


pk See Meyb Bee Lyn HK rel aii Creks10 
| 

6, % By 45 47 45 34 0 0 
wv, % 97 93 80 80 — 0 0 
Oo, 1,6 fh Oueee 29 13 9 5 
Muxpotgepxocth} 8,0 | 21 45 80 40 TE | 
CkopocTb o6pa- 

6OTKH, MI/MHH| 8,0 5,0 9,0 9,0 12 700 645 


TeaO. en weal hp 


MexaHuuecKHe CBOHCTBa H CKOpPOCTb yJIbTpa3ByKOBOM O6pa6oTKH 
CbIPOH H 3aKaIeHHOH cTaH Y-8, OTOXKKeHHBIX H XOJOLMHOKaTaHHbIX 
aJIIOMHHHA H MeLH 


CraJib AstiomMuHuit Menb 


Saka- OTOK- OTOK- 


cbipan HakJier. Haken. 


JI@H. 2KeH. 2KEH. 
6, % 10 1,0) 45 | 5 47 3 
b, % 13) leo 70 80 50 
MukpotBepocTp 200 |1000 | 21 33 45 123 
Ckopoctb o6pa6éot- 
KH, MI/MHH 8 ith 4,5 5,0 6,6 8,4 


B vepBol CepHH OMNbITOB OblJla HCCIeOBaHa CKOPOCTb yJbTpa3ByKOBOH 00 
paOoTKn pa 4HCTbIX MeTaJJIOB — CBHHIa, aJIOMHHHA, *Keslesa, MeM, WHHKa 
CYpbMbI, a TakK»Ke CTeKJIa. 

B ra6a. | 1pHBeeHbl MeXaHwyeckve CBOHMCTBa STHX TeJI: OTHOCHTeJIbHOe YA 
JIMHeHMe Tipu paspbiBe 6(%) M OTHOCHTeIbHOe Cy%KeHHe B Welke Ip pa3spbiB 
1p(%), BpeMeHHOe COMpOTHBJIeHHe 6, H MUKPOTBepsocTb. Jia OYeHb MlaCTHUHbI 
CBHHIla, avIOMHHHA, MelH HM Keslesa, WIA KOTOpbIX p> 80 — 97%, ckopocT 
YIbTpasByKOBOK OOpaOoTKH OYeHb HH3Ka (5—9 mr/muH). CkopocTb ebpa6o1 
KH HeCKOJIbKO OoJIbIie Y MeHee MlaCTHYHOrO MOJMKpHCTasMuecKOrO UHHK 
(12 mr/MuH) M JocTHraeT BbICOKOrO 3HaYeHHA Y COBepUIeHHO XPYMKUX CTeKI 
WM CYPbMbI, JJIHX KOTOPbIX wp NpakTHYeCKH paBHa HYJIO. 

Tor ak, 4TO B ONpeeNeHHH CKOPOCTH yJIbTpasByKOBOH OOpaGOTKH OCHOE 
HOe€ 3HaYeHHe HMeeT CMOCOOHOCTh MaTepHadia K MwlacTHYecKoMy JedopMupoBe 
HHIO, BUJleH H3 CpaBHeHHA, HallpHMep, CBHHILa H CYpbMbI: BPCMeHHOe COMpOTHE 
JieHve M MAKPOTBepfOCTb CBHHIWa SHAYHTeJIbHO MeHbIle, YEM Y CYPbMbI, TEM H 
MeHee CKOPOCTb OOpaOoTKH CypbMbI NoyTH B 100 pas Bbille, 4eM Y CBHHIa. 

BamAHve MpOYHOCTHBIX CBOHCTB Ha CKOPOCTb yJIbTpa3sByKOBOH oOpaoTk 
MO2XKET TIPOABUTLCA 3aMETHO, BEPOATHO, JIHIMb Y MaTepHaJloB, OOJaaoOWlux Ok 
HaKOBOH MlacTH4HOCTbIO. [oKa3aTeJIbHbIMH B 3TOM OTHOWICHHH ABJIAIOTCA ONb 
Tb C CbIPOH HM C 3aKaleHHOH cTambIo Y-8 (Tab. 2). Tipu 3aKanke crann Y- 
cy*KeHHe B Ilelike yMeHEUWlaeTCA NpHMepHo B 15 pa3; BMecTe C 9THM 3HaUHTeJIbH 
pacteT (mpHMepHo B 5 pas) MHKpoTBepflocTb ctamH. Ecam Obl mpollecc 3akasK 
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COMPOBOKAAICA JIMUb 3HAYHTEJIbHbIM YMeHbINeCHHeM IaCTHYHOCTH CTaJIH, ‘ro 

OH BBI3bIBaJ1 Obl NOBbILWeEHHE CKOpocTH YJIbTpasByKOBOM OOpadoTKH. OHako pe3- 

Koe YBeJIMYeHHe NPOYHOCTHBIX CBOHCTB CTaJIM IIpH 3aKaJiKe, B UaCTHOCTH yBeJu- 

“weHHe MUKPOTBepOCTH, ABJIMOUlelicA Mepoi CONpoTHBIeHHA cTaJIH BHePCHUI0 

. B Hee aOpa3HBHbIx SepeH, MpHBOAMT K TOMY, YTO CKOPOCTb YJIbTPasByKOBO! 0O- 
paOoTKH 3aKaJieHHOM CTaIM MpakTu4YeCKH TakaA %Ke, 4TO MH He3aKaJIeHHO!.: 

VutepecHo OTMeTHTb, 4TO NOsoOHaH Ke KapTHHa HaOwofaeTca u pH 
_o6paG6orke crasieli pesanvem. Tax, no J\aHHbIM (*) yHembHaa pa6ota cBo6or- 
HOrO CTporaHHA 3aKasIeHHOH H OTMYyNIeHHOH cTramu 45 noyTH OfMHaKoBa, 

-HECMOTPA Ha pe3skoe pa3sH4uHe HX M€XaHHYeCKHX CBOHCTB — BPeMeHHOrO Co- 
“TIPOTHBJICHHA H CyKeHHA B Welike. 

Bo Bropo cepvH OMbITOB HCCeMoBalaCb 3aBMCHMOCTb CKOPOCTH yJibTpa- 
3BYKOBOH OOpaOoTKH CBHHILOBO-CYPpbMAHHCTHIX CIIaBOB OT COepxKaHHA B HX 
CypbMbI. OOpabaTpiBasIuCb CiIaBbl, CofepKaBllive CJeyroulWe KOJIMYeCTBA CYyPb- 

pr: 0% (TexHu4ecKu 4MCTHI CBHHeL); 13% 
(9BTeKTM4eCKHH crmaB); 20, 40, 60, 80 u 

100 % (TexHH4ecku 4NCTad CypbMa). B TBep- 

MOM COCTOAHHH 93TH CiiaBbl MpeCTaBsAOT 
coOol0 MeXaHHYecKHe CMeCH 3BTeCKTHKH 

(13% cyppmer + 87% cBHHIa) H H36bITOU- 

HOM KoMMoHeHTHI. [locue oOTAMBKH OOpasitbl 

OOTaUHBaJIHMCb Ha TOKAPHOM CTaHKe H OT- 

“oKurasucb mpu 140° B TeyeHve 2 4ac. 3a 

_Mepy MaCTHUHOCTH MpHHHMAaJIOCb yInHe- act ph, Mehl Amdt 
HHe OOpasioB repel pasppiBoM: (6, %) 

_YaptpasBykopaa o6pa6oTKa mpoussogu- Px. |. Se Saad CKOpocTu varbape 
nach wonmx Cycnensuax “TopourKa eee pees on ata comeea 
KapOuya Oopa. 

Ha puc. | noka3aHo W3MeHeHHe yINHeHHA 6, BpeMeHHOFO COMPOTHBJeHHA 
5, H CKOPOCTH yJIbTPasByKOBOHK OOpaooTKH a C H3MeHeEHHeM MpolleHTHOTO Cojslep- 
*KAHHA B HUX CypbMbI. M3 pucyHKa BULHO, 4TO JO Tex Op, NoKa Y CMaBOB Mpo- 
ABJIACTCA XOTA Obl HE3HAUHTEJIbHAA MaACTHYHOCTb, CKOPOCTb HX YJIbTpasByKO- 
BOH OOpaOoTKH OCTaeTCA HH3KOH, XOTA OHA 3aMeTHO YBeJIHNUHBaeTCA C YMeHbILe- 
aveM 0. ToubKO JIA CNaBOB, Y KOTOPbIX TepAIOTCA NocMeHHe CyeAbl MWiacTHy- 
HOCTH, CKOpOCcTb OOpaOoTKH pe3KO (CKaYKOM) YBeJIMYHBAaeTCA (B HECKOJIbKO Jle- 
CATKOB Pa3). STO NOTBepxKLaeT CeMaHHbI paHee BLIBOJ,O TOM, UTO CKOPOCTh 

‘yYNbTpPpasBYKOBOH OOpaooTKH TBEPAHX Tet ONPeRe- 
AAeTCA 1pexKfe BCero CHOCOOHOCTLW XPYNKO Pa 3- 
pyWaTbcsa: em pe3sue BLPAaAKeHA ITA CNHOCOOHOCT b, 
TeM 1p NpoOunx OARHHAKOBHX YCAOBHAX BbIMe CK O- 

“pocTb oO6paoorTKnh. 

BaxkHo nNosuvepKHyTb, YTO HaJIM4He Y MeTAJJIOB JaxKe HeOOJbIUIOH MacTH4y- 
HOCTH (CJIeEOB MJaCTHYHOCTH) MO%KeT OKA3aTbCA y2Ke JOCTATOUHIM, YTOOBI BbI- 
3BaTb CHJIbHOe YMEHbIUeHHe CKOPOCTH UX YJIbTPpasByKOBOH OOpadoTKu. Tak, yTem 
peABapHTebHOH XOJIOMHOH MpOKaTKH MeTaJIJIOB MOXHO 3aMeTHO YBeJIMUHTb 
_ 4X TBeEpAOCTb HW YMeHbIIHTb MviacTH4HocTb. Ho Tak Kak JlaxKe CpaBHHTeJIbHO BBI- 
coKas CTelMeHb MpOKaTKH He MOMKET CleaTb MaCTHYHbIM MeTaJIJI COBepINeHHO 
_ XpylKMM, TO CKOpOCTb yJIbTpa3BYKOBOH OOpaooTKH XOJOAHOKATAHHOrO H OTOXK- 

*KEHHOFO MeTaJJIa OTIH4AeTCA HeSHauNTesbHO (cM. Ta6u. 2). 


ws 


— 


OpsopckHit rocyZapcTBeHHBI Tlocrynuaio 
NejarornyecKkhii HHCTHTYT 14 VII 1960 


IMTHPOBAHHAS JIUTEPATYPA 


TPreRehbinder, Zs. f. Phys.,72, 191 (1931); 1. A. Pe@uugeép, H. A. Kaa ve 
fH OBC Ka SH, KT®, 2, B. 7—8, 726 (1932). 7 11.A. Pe6uu yep, Mss. AH CCCP, OMEH, 
cep. XHM., No 5, 635 (1936). 3 E. Miller, App. Phys., 28, Ne 2 (1957). ‘* ®. II. Co- 
-AoOwKO, BauaHHe MexaHHueCKHX CBOHCTB CiwlaBoB Ha adibeKTHBHOCTE JleHCTBHA AKTHBHBIX 
: cpea mpu pesannu, JIncceptanna, M.,. 1954. 
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Jloxzaygn Axkanemun nayr CCCP 
1961. Tom 136, Ni 4 


TEO®PH3SHKA 


T. Jl. HEPEJIBMAH u C. H. AHUCHMOB 


O PACHPEXEJEHUK HJIOTHOCTH 3APAKEHHbIX Gaacidene 
B METEOPHbIX CHEHAX 


(II pedcmaéaexo axademuxom 1. B. Zeacdceurem 1 1X 1960) 


JIA uccseqOBaHHA OTPaxKeHHA PakHOBOJIH OT MeTeOpHOrO CJleza HEOOXOLMMO 
3HaTb paCclipejiesieHve B HEM HJIOTHOCTH SapsKeHHBIX “acTHIl. C Te“eHHeM Bpe- 
M€HH IJIOTHOCTh H3MeHAeTCH H3-3a MpOMCXOAAMMX B Ciele Mpoweccos Aubdpy- 
3HH, PeCKOMOMHALHU UM IIpHJIHWaHHA SJIeKTPOHOB K HeliTpaJibHbIM aTOMaM 4 
MovieKyslaM Kucsopoqa. TlocneqHuii npoliece HéemocpefxCTBeHHO Hé H3MeHseT 
pacnpeeseHuA MOTHOCTH H BAMAeT TOMbKO Ha SPPeKTHBHIN KOS@DuLMeHT 
pekomMOuHauun. Uto KacaeTca JByX epBbIX, TO HX OTHOCHTEeIbHOe BIRAHHE Ha 
pacnpefleseHHe MAOTHOCTH 4acTHIL olpesesnetcs GespasMepHiim reat ial 


& == tq | D 


(a — kosullveHT peKOMOHHALLHH, g — 4HMCJIO MOHU3allMi, _MpOK3BOHMbIX 
MeTeOpOM Ha eMHULe JIMHBI Crena, uD — Koadpunnext Audpy3un), BbIpaxaro- 
IMM OTHOUIe€HHe CKOPOCTH H3MeHeCHHA MIOTHOCTH YaCTHIL BCeACTBHe peKomOn- 
HallMH K CKOPOCTH ee H3MeHeHHA BCJelcTBHe Audpy3suu. Cornacuo (?) Koapbu- 
IMeHT ZHdpy3un 


_ 


re) : : 

a | 
i 3 Quit ++ Ny) i : ( 
re v — CpeHAH CKOpOcTb HOHOB; Qz — Au@bysvoHHOe MoMepeyHoe ceyenue; 
n VW fly — MJOTHOCTH COOTBETCTBEHHO 3aPAXKCHHbIX H HeMTPaJIbHBIX 4ACTHIL. 


B untepecyromiMx Hac ycoBuxax (Bbicora 9O—100 Km) n~5-10"% em; v ~ 
~ 5-10* cm/cex, Qy ~ 10°7em?, Trax uro D ~3-10*cm?/cek, uTo cormacyertca 
TaKKe C 3KCHEPpMMeHTaJIbHbIMH JaHHbIMH, HpHBeyeHHbIMH B (*). CorsacHo (7) 
cpeqHHh sdPeKTHBHEI KosdpPuUNeHT PeKOMOMHAMMH Ha BHICOTAaxX 90—100 Km 
cocTaplinetT ~ 107° cm*/cek. Takum o6pa30M, 3HaueHHAM &€ ~ | CooTBeTCTBYIOT 
JMHeHHbIe NIOTHOCTH HOHOB g ~ 10'* cm, uTO MpefcTaBaeTCA BHOWHe peasb- 
HbIM. C yMeHbINeHHeEM BBICOTbI & ObICTPO BO3PacTaeT, TAK UTO HeEOOXOAMMOCTH 
yueTa peKOMOHHalHH Ha BbICcOoTax MeHbUINX 100 KM KaKeTCs oveBHAHON. 
PaccMOTpHM MeTeOp, JBHKYILHHCA PaBHOMepHO CO CKOPOCTHIO Vv BAOb OCH 
z. I]noTHocTb cO3qaBaeMbIX HM 3apPS>KeHHBIX YACTHIL ONMCHIBaeTCA Bisons Sn 


on 1 0 /.On 5 : 
at SBS (eee (£)6(— ot) ~, (2) 
pH ycJloBHsx 
n(0, th<oo, n(oo, t)=0. sonia (3) 


Bxoasuan B (2) hyHkunsa g (r/ro) CyWleCTBeHHO OTAMHUHA OT HYJA JMIIb 


B oOacTH fr < ro (fo — AnuHa NopsalKa egy MeTeopa) H TaKOBa, 4TG 
co 


3 \ g(4)rdr = B; 


2 
To 0 


* Tlndxpysveii BaO1b HanpaBNeHHA ABHXKeHHA, OYeBHAHO, MOMHO nNpeHeOpeub. 


840 
= 


3ameTuM, TO [JIA CyULeCTBOBAHHA PelleHHA KpaeBoii 3anagn (2) —(3) cdbynk- 
ia g(r/ro) NomKHA ObITh OrpaHwueHa cBepxy. 

' Ecsm napametp & JoctaTouHo Mad, peKOMOHHALMA MOXKeT ObITh yuTeHa Kak 
BosMyieHHe. He mpHBoys 3feCb MpOcTEIX BHIMHCJIeHHi, BbITIMINeM MepBbIe wWie- 
HbI pasa mo cTeneHam & 


W(o, 8) =ef (0. 8 + Sheol exp[— AEM | f(a) » 


JE—6 tee) E 

q x P(e’, 8) e'de’] (E> 9), (4) 
! W(p,8)=0 (<0), 
4 ‘ fore) ue Es 

Fo. =e ee) exp[— 25" (2) od 

‘ 0 re 

in ar? 
Wie, =aen(r,), p=7, E=—{(ot—2 


i 
' Omnako, ecu mapamerp € He Ma, peKOMOHHAMIO Hesb3A CUTaTb TO- 
npasxoii, M MeTOX BOSMYLIeHHH HenpHmMeHHM. Mpr nowyuHm mpHOmMxKeHHOe 
pellenMe 3ajauv B STOM CuJlyuae. ; 

Yo6HO HeCKONbKO MpeoOpasoBaTb KpaeByroO 3afauu (2)—(3), mepeBensa 
‘MCTOUHMK -B HadaIbHOe yCJIOBHe: 


. aw 1 0/,aWy 


a “pap \P ge) — ce 
W (0, &) < co, W (co, &) = 0; (6) 
W,(p, 0) = sg (9). (6’) 


B kauectse dyHkKuHu B (6’) BHIOepem 
: &(p) = 2e™, (7) 


KOTOPaH YNOBJICTBOPAeT YIOMHHABINIHMCA BbIMNe YCJIOBHAM. Tlon02%KuM B ypdaB- 


eHHH (5) 


__ 4y (x, &) OY 
my W (e, 5) =e 41 , nb HEE tage (8) 
“4 4 
Jina dyHxmuu y (x, &) nomyuaetca ypaBHenne 
0? Ohi 1\0 
Hae TE aS + yy HE +s) ae (9) 


KOTOPOMY SKBHBAJICHTHA CJlefyrollaA CHCTeMa OObIKHOBeHHBIX udppepeHuab- 
abIX YPABHEHHH JIA MOCMeMOBAaTeIbHbIX MOMCHTOB (YHKUHH y (x, &): 


4\4M,, 
5 (E+a)a°= nM —nMn —Nnvy (10) 
j Mn =| y (x, §) x"dx, Na= \ y? (x, &) x"dx (n=O, 1, ...). 
: 
Tloctpoum dyukunto y (x, §), yoBJeTBOpsAIOly!o MepBbIM JByM ypaBHe- 


sm cucTtempl (10). Takaa dyHKUMA JOKHa NpaBHJIbHO OMMCbIBaTb 3aBHCH- 
Tb OT BPeMeHH HCA 4aCTHIL B CeYeHHH CJlea, MepMeHHKyJIAPHOM OCH 
HM H3MeHeHHe CO BpeMeHeM cpetHero pa3sMepa clea. 
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[Ipu6nmxKeHHOe pelieHve OyeM WCKaTb B puyle 
y (x, &) = h (&) e*PG, (11) 


re h uw p — Hew3BecTHble (yHKUHH €. DOR Tania (11) B (10), noayaum cucte- 


My ypaBHeHnit 
Gable a 


(+)SG)-B 8-8. ” 


HauaJIbHble yC/loBMA Aa KoTOpon fh (0) = 2/4, p (0) = 1 cuenywT us (7). 
Cuctema (12) merko MHTerpupyeTca, WH pelieHve uMeeT BUT 


e/4n 


\ e4 udu ="4 Vas est/eks 


u 


2 ma — 8r/e—2 um 
pases “2 oe 

87 /e—2/u 

gc ah Vz uVue 


®opmyspr (4), (8), (11) w (13) pemator nocraBjeHHyio 3aqayy. 

3ametum, uTo uw (&) NponopluoHasbHO NOAHOMY 4MCY YacTHIL B CeYeHHH 
clea, MepneHIHKyJIApHom ocu Z. 

Tipu} mambix Bpemenax (§ < 2m/e) ana u (§) nomyyaem: 


ba eRe Nt 
u (8) = G2 (az) & (14) 
Jn ocTaTouHO OO/IbUIMX BpeMeH, TaKHX, 4¥TO u << e/4m, HMeeM aCMMMTO- 


THYUeCKH 


7 
e2/u 


N 
u (2a 3 4)it 
va! ae za Ct w)~8Y Saree, ee, 


rye ie 2/u.® 
3 (15) culelyer, uTO Ip § — oo pelleHHe CTaHOBHTCA (C TOUHOCTHIO no 
a eee eh eae MHOXKHTeIeH) 3aBHCALIMM TOJIbKO OT X. 
ABTOPbI BbIPaKalOT HCKPeHHIOIO OarofapHocTb aka. A. B. Senpqospuay 
3a IeHHbIe YKa3aHHA, a Take aka. AH BCCP M. A. Enpamesuyy, ©. MW. Ba- 
penOnatty u IO. II. Patisepy 3a o6cyxyeHHe pa6orTt. 


VWucrutyTt du3Hku Iloctynuu0 
Akajemuv Hayk BCCP 22 VIT 1960 


UMTHPOBAHHAA JIUTEPATYPA 


iT. Meccu, E. Bapxon, QnekrpoHHple H MOHHbIe CTomKHOBeHHA, M., 1958. 
oli Rast: Anpnept, B. JI. Tuusoypr, Eee Dew a6 e pin. Pacnpocrpanenue pa- 
muosomH, M., 19538. %T.R. Kaiser, Meteors, 1955, p. 55; pycck. nep. COopH. Meteopu,’ 
M., 1959, ctp. 96. i 
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Jornayes Akagqemun nayr CCCP 
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( KPHCT AJJIOPPA®H A 


B. HW. CAMOHOB 


ONPEAEJIEHHE ®A3 CTPYKTYPHDbIX AMIJINTY] 
M3 MOAM®HILMPOBAHHOM ®YHKWMH MHHUMAJIN3ALNH 


(IIpedcmaezeno axademuxom.H, B. Beaosoim*] 1X 1960) 

; Han6oubiiee 4HCIO KPHCTaIOCTPpyKTYPHbIX paClIMdpoBoOK BbINOJHAeTCA 

HacTomimee BpeMA MYTeM Pa3/IHUHbIX CHocoOoB MHTepMpetanHu cyHKUMH 
AR V3 Hux HanOovlee MepcNeKTHBHbI CyMepno3HUMOHHbIe MeTOJbI BbI- 
Aeneuusa CTpyKTypbI 43 (pYHKIHM MexKaTOMHBIX BeKTOpOB (*,”). KpaTKuit KpHTH- 
SeckH pa300p OCHOBHBIX paOoT Mo CyMepno3HIHOHHBIM MeTOJaM pellenHns 
» pHCTasIM4eCKUX CTPyKTYp MOXKHO HaliTH B OO30pe (°). 
©” CeppesHoro BHMMaHMA 3aCay2KUBaIOT NOMBITKH HCHOMb3OBaTb byHKUAN BbI- 
fleneHua cTpyktyp (2 (r)-byHKuu, Or) -pyHkunio WH MM (r)-cpyHKuuio) Aas 
YCTaHOBJIeHHA (a30BbIX COOTHOIMeHHH MexKLY CTPyKTYpPHbIMH aMMIMTy amu. 
Xapkep u Maxsoxsax (*), ali pOKCUMMp yA pacnipeyeyienve 3IeKTPOHHOM Mu0T- 
HOCTH B aTOMe rayCccOBCKOH KPHBOM, MPHLWIIM AA WeHTpOCHMMeTpH4HOrO KpH- 
icTaima K dopmyvle, B KOTOPOH 3HaK CTPyKTypHOH amnsuTyon Fy onpelesms- 
‘eTCA uepe3 H3BeECTHBIC KOOPAMHATHI OLHOTO aTOMA MOC MOJHbIM HaOop 3KcrIe- 
[PMMeHTaIbHEIX BemM4MH | Fy, ?. AnanormuHad dopmya MomyyeHa MHbIM My- 


‘TeM COBETCKMMH aBTopaMmu (°), KOTOPbIMH B OCHOBY COOTBeTCTBY1OIIero ypaB- 
HEHHA ObiIO NOMO%KeHO MpHOMMKeHHOe PaBeHCTBO, HMeIOUlee MeCTO M@EXKIy 
byHkuven npousBegenna I] (r) uw dyHKuWHe 9NeKTPOHHOM MMOTHOCTH KpuHcTa- 
mia p (r). OHaKo cTporo dbopmysp! u3 (7,°) IPHMeHHMbI TOJIbKO K CTPyKTypamM, 
(OCTaBJICHHbIM H3 ATOMOB OJHOrO CopTa, a IIpH paOoTe c MpoeKWHAMM, KpoMe 
Toro, JOMKHLI OTCYTCTBOBATb MepeKPbIBaIOWIMeCA ATOMbI. STO orpaHHueHue, 
HAKaMbIBarolleecA TaKOKe HM Ha H3BeCTHOe ypaBHeHHe Celipa (°), oO6ycoBNeHO 
TeM, 4TO B OCHOBe BCeX COOTHOMeHHM NOFOOHOrO THNa MeKUT NpApaBHHBaHHe 
CTpyKTypbi K ee «KBafpaTy». OrpaHuueHn nosoOxoro pofla muuleHa HanGoulee 
SdubeKTHBHAA H3 PyHKUM BbieneHua M (r) B CBA38H C TO ee OCOGeHHOCTHIO, 
§TO OHA aNMpoKCHMUMpyeT MepBylo cTeneHb op (r). 
AnamutTuyeckoe BbIpakKeHve PyHKUHH MMHUMaJM3alNN 


M (r) = 7jD Fi cos 2x Hr, exp (— 2ni Hr) — 
H 


\ (1) 


He MO3BOJIAe€T 3aMHCaTb SJIeEMeCHTAPHBIM CMOCOOOM (NpHroxHbIM [JIA BbIUNCJe- 
AHA Bpy4Hyto) OOWHH BU KooppuuNeHTa mpH H-H rapmonHKe pa3oxKeHuA 
sTOH eH TPOCHMMeTpH4HOH (byHKWHH B pA, No KocHHycaM. OfHakoO Hcm01b30- 
BAHHe S/ICKTPOHHOM BbIMMCIMTebHOM MAIIMHbI aeT BO3MO>KHOCTb HaliTH 
aTOT KOSPuUNEHT MPAMbIM BbINMCMeHHeM UHTerpasia Pypbe or M (r) 


| Fux v\ M (r) exp (2ni Hr) do. (2) 
; 813 


>) Fit sin 2x Hr, exp (— 2zi Hr) 
H 


Visgectuo (*), YTO pH OnpeseJeHHM CTPYKTYyPbI LeEHTPOCHMMeTPHUYHOrO KpH- 
cTaylia HanOoslee WesecooOpa3sHo MCNOb30BaTH* Ia Toctpoenun M (r)-cbyHK- 
WMH MaTepCOHOBCKUM MHK, KOTOPbIM OTpeesAeTCA BEKTOPOM Me@x*KJly CBA3AH- 
HbIMA IW€HTPOM ‘CHMMeTpHH aTOMAaMH (IICHTPOCHMMeTPHYHBIN mK). B Takom 
culyyae mpexkye 4YeM NOLCTaBIATb B ypaBHeHHe (2) Sepreposckyio M (r)-cbyHk- 
unio (1), ee cneqyeT momuduuupoBaTb. Kak Oplio oTMeyeHO XewbHepom (’), 
Beprep He paccMaTpHBaJI OTe/IbHO BeCa NMaTepCOHOBCKHX NMKOB, KOTOpble NpH 
cynepno3svHiHH MomayaiwT Mo, HavasbHEI NaTepcOoHOBCKHH MaKCHMyM. CaM 
XebHep Jan aHasMs BecoB muKcs I] (r)-cbyHKunu. B cayyuae M (r)-cbyHKkunn, 
MOCTPOeCHHOM MO WeHTpOCHMMeTPHYHOMY TIHKy C NaTepCOHOBCKHM paj{Mycom, 
BeEKTOPOM 2ro, 3TOT MMK Ha pe3syabTMpyromleH M (r)-Kapte OyfeT HMeTb Bec 
(HMeHHO Bec, a He 3HayeHHe B MakcuMyme) Z2, Tora KaK Ha TOM Ke KapTe Beca 
OCTaJIbHbIX HHKOB, KOTOPbl€ JOJ2KHbI COOTBETCTBOBaTb mpouim N—1 aTomam 
CTpyKTYpbl C ATOMHEIMH HoMepamuH Z;(it = 1,2,..., N—1)6ynyT 2Z,Z,;; 
EoWKa OOyculoBsIeHa TeM, YTO BCe MMKH, 3a HCKJIOUeCHHEM IleHTPOCHMMETPHYHEIX, 
Ha TaT€pCOHOBCKOH (byHKUMH KpHCTaJia, oOMaaiomero WeHTpoM HHBepcHH, 
AOJKHbI ObITh yABOeHHEIMH (?,°).OueBnyaHO M(r)-cbyHkuuA OyeT annmpokcuMu- 
POBaTb QJIEKTPOHHYIO MJIOTHOCTb C OJHHM HM TeM 2%e BeECOM BO BCeX AaTOMAX, 
BKOUaA HM Oa3HCHbIM.aTOM B TOUKe ry KPHCTa/WIMYeCKOrO TIpOcTpaHcTBa, eCJIM 


B STY TOUKY MOMeCTHT enle OLMH aToM c Becom Zz. BKal, B CTpyKTYpHy!0 aM- 
mMTyqy wugexca H, cosqaBaemblii OMOJHHTeIbHLIM aTOMOM, PpdaBeH 
fZ, cos 20Hryo, a Bex oOasKa xk M (r)-byHkuMM MNpefctaButca cymMow 


») F,cos 20Hr, exp (—2niHr). Takum o6pasom, Aa KpHcTaaia Cc WeHTpoM 
H 


CHMMeTPHM MOJMHUMpOBaHHaA (pyHKUMA MHHMMaAM3allMH, B OCHOBe KOTOpO 
J@XKUT WeHTPOCHMMETPHUHbIM MMK, HMeeT BUI, 


meal Se ‘ys (Fin + fZ,) cos 2a Hr, exp (—2ni Hr) — 
H 
—| >) Fi, sin 20 Hry exp (— 2ni Hr) ; (3) 
= | 


Jia mpakTwyeckora BbINHCJIeHHA STOK GyHKIMH TpeOyeTca mpHBeseHHe 
9KCNePHMeHTAJIbHbIX LAaHHbIX K AOCOJIOTHOH WKae, KOTOpOrO, OHAKO, MOXKHO 
u30exKaTb, CCIM YUeCTb, 4TO CMbICJI MOMMUKALMU COCTOHT B YI BOeHHH 3Haue- 
HHH OOpMuHOK M (r)-byHKuMM B Upefesax TOrO WeEHTpOCHMMeTpH4HOrO MMKa, 
Ha KOTOPOM OCHOBbIBAeTCA JaHHad (yHKUMA MHHMMaJIM3auMH. Ecm npiMepHoe 
ouepTaHve MMKa yCTaHOBJIeHO, TO HeEOOXOAMMOe YBOeCHHe MO%KHO BBIIOJIHHTB 
mpocto Ha Kapte M (r)-cbyHKUMU, MOCTpoeHHOM B OTHOCHTeJIbHbIX eMHUIAaX. 

Tlonctasum (3) B (2). C yueTom opToroHasbHOcTH CHcTeMbl yHKWHit 
exp 2niHr pe3y/1bTaT HHTerpHpOBaHHA NepBOH CyYMMbI NO 3/JIeMeHTapHOHK s4el- 
Ke CBOJMTCA K @MHCTBEHHOMY WIeHY 


Fuzz (Fat fz,) cos 21 Hry — 


SameuaeM, 4TO 3HaK STOFO eMHCTBeEHHOTO YeHa OMpefesAeTCA H3BeCTHbIM 
movloxKeHvem Oa3ncHoro atoma Zo. To oOcTOATeJILCTBO, UTO BTOPaA CymMa Mpej- 
CTaBJIACTCA JIMIIb CBOHM MOfYJIeEM, YyCJIOXKHAeCT BbIMHCeHHe BTOPOrO HHTe- 
rpala, a eCJIM YueCTb, TO BLIUHCJICHHA HEOOXOAHMO BbINOJIHUTb JIA KaxKOrO 
Fsxcn = 0, TO 3a,a4a OKasbIBaeTCA MO CHJIAM TOJIbKO IJIEKTPOHHOM MaLIvHe. 

Jia KpvctTasiM4eckuxX CTPYKTYP, JIMIMeHHbIX WeHTpa CHMMeTpHu, mpH- 
XOJMTCH CTPOMTb CPYHKUMH MHHUMAJIM3aMM paHra Bbille BToporo (?). DtTo BbI- 
3b'BAeTCA OOA3ATECJIbHbIM TIPHCyTCTBHeM Ha KapTe *yHKuHH Me(r) (Bce M(r)- 
(PyYHKUMM, YNOMHHABUIMeCA BblIe, OblM BTOporo paHra) WeHTpa CHMMeTpHH. 
Yoon! BplanciuTh Me(r), HeOOxOAMMO 3HaTb MOJIO*KeHHe ABYX CBASAHHBIX 
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>) Fi, sin 20 Hr, exp (— 2st Hr) | exp (Qi Hr) de. (4) 
H 


UCHTPOM CHMMETPHH aTOMOB, BO3MO?KHOCTb 2%e IOCTPOeHHA HelLeHTpOCHMMe- 
TpHuHoK Mz, (r) ocHOBbIBaeTCA Ha H3BeECTHOM B3a€MMHOM paCIOJIOKeHHH Tpex 
aTomos. Ecm KOOpfuHaTbI TAKOH TPOHKH aTOMOB KaKMM-IMO0 OOpasom ycrTa- 
HOBJICHbI, TO, MocTpouB M3, MbI MOJlyuaeM BO3MOXKHOCTb IIPAMbIM MHTerpupo- 
‘BaHHeM OMpesenuTh (basbl CTPyKTYpHbIX amnMTyL. PyHKWnA MMHMMAJIN3a- 
IMM HeILCHTPOCUMMETPHYHOH CTpyKTypbl He TpeOyer MpesBapuTebHOH MOLM- 
@uKalMv, Tak Kak Bce MHKH dbyHKuMn IlaTepconHa, CooTBeTCTByIOLeH Kpu- 
cTasy ¢c cummetpve Pl, xapakTepusyloTcA eCMHHYHbIM BeCcoOM. 

- Beraucsienue dba30BblX COOTHOMIEHHH JIA HEILEHTPOCMMMeTPHYHOrO KPHCTaMa 
BO3MOXKHO IPpOBOAHTb HM NO MporpammamM LeHT- 
pocHmMetpuuHoro Bapwanta. Ilyctb Ham u3- 
BECTHO B3aHMMHOe PaCHO/OXKeHHe AaTOMOB Z,, 
Z, “ Z; {puc. 1). PaccmatpuBpaa copMecTHo 
JIMWCHHYIO WeHTpa CHMMETPHM CTpyKTypy vu 
ee SHAHTHOMOpdHoOe OTpaxKeHHe B TOUKe VO; 
(Z10; = O;Z2), Mbl OyeM UMeTb yJBOeHHYIO 
slCHTPpOCHMMeTpHUHyIO CTpyKTypy. CooTsetcrT- 
BYIOUIHe CTPYKTYPHble AMILIATY bl SanMLyTCs: 


N 
. Fu=2 >| fecos 2x Hr;, (5) 

i 

- ‘ 


Tye N — 4ucui0 aTOoMoB B HCXOAHOK CTpyKType. AHamoruuHO, yaBauBad CTpyK- 
TYpy C TMOMOM[bO ee SHAHTHOMOPdHOrO H306paxKeHHA B TOUKe Oy, MOyuuM: 


c N 
: Fu =2 S} fecos 2 Ar; . (6) 


BpriOupaem HoBoe Hayao B TouKe O (O;0 = OO) A npeobpasyem (5) x (6), 
MOACTaBAAA B HUX r;=1;—r, Hr; =1r;—T>. Nomyaun 


N 
Fu = 29} f,cos 2a H (ry — 13) = 


N 
= 2 S'f; (cos 2x Hr; cos 2x Hr, + sin 20 Hr; sin 2x Hr,) = 


N N 
=§ 2 cos 21 Hr, >) f;cos 2x Hr; + 2sin 20 Hr, >) f;sin 2m Hr;. 
t Z 


A aHasIOTH4HO 


. N N 
Fy = 2cos 2x Hr, 9} f;cos 20 Hr; + 2 sin 2m Hr, >) fesin 20 Hr. 


N N 
BpipaxkeHia > f;cos2x Hr; >| fzsin2x Hr; paBHbl COOTBeTCTBeHHO 


L L 


(eficTBuTeIbHOM M MHMMOM “aCTAM CTpyKTypHOro qakTopa WCXOHOM HeLleH- 
‘pocumMeTpH4uHOH cTpyKTypbl. Ecm ppecTH o6o3HaueHHa 


] 
2cos 2 Hr, = 4%, 2sin 2x Hrs = Bo, 
: 815 


Qcos2n Hr, =a, 2sin2n Hr; =—6,, 


TO HallMCaHHble PaBeHCTBa IIpeACTaBATCA B Bue 


I A B VJ A B : 
Fy =a,Fu +-BiFu, Fy = doFy i+ BaF y. ° (7) 
Peurus cuctemy (7) OTHOCHTeJIbHO JeHCTBUTebHOM H MHMMOH uacTel ony 
TypHoro qakTopa, HaxojMM ; 
BelF — BF 


,01B2 281 


def — or 


B 
fy = ———.. 
i ee 281 — ayBo 


Pi (8) 
Takum .06pa30M, At ompekesenua cas CTpyKTYpPHbIX aMMIMTyZ HeOOxo- 
JMMMO MOCTPOWTb [Be IleHTPOCMHMMeTPHUHEIe py Me. Ux MHTer pUpoBanne 


IIpHBOAUT Hac K BCIIOMOraTe JI bHbIM BeJIMUHHaM Fa 28 1 , NOACTABJIAA KOTOPBbIC. 


B (8), MbIl Tlolyuaem Fé u Fes Mw Jlagee: 
Fit FR 


COS @, = : , sing,= ——————-., 
OV (e+ FB OW (FAP (FRE 


IIpeniaraemad MeTOIMKa MpefcTaBsIAeT HHTepec C TOUKH 3peHHA BO3MO%K- 
HOCTH MOpY4HTb BbIMMCJIMTebHOK MAlIHHe BaxKHbIN 9Tal paciM@poBKu KpH- 


cTajmMueckol cTpyktTypbl. MuHuMaJIbuble CBeeHHA O CTpyKType (H3BecTHOe M0- 


JiowKeHve 1—3 aToMoB) MaliMHa WMCHOMb3yeT WIA NOWyYeHUA Ca3soBbIX COOTHO- 


IWeHHH, B KOTOPbIX; Y4aCTBYIOT BCe ATOMBI CTPyKTYpbI, HpMyem STOT yueT Bcex , 
ATOMOB OCYIIeCTBIAeTCA 6e3 BHeCeHHA KaKOH-MOO anpvopHo Mogenu. IIpu 


aHaJlIH3e KPHCTAJJIOB CJIOXKHbIX OvosIOrHyecKux OObeKTOB, Korfia B MOCJIeHHe 


yAaeTCA BBeCTH PacMOJIOKeHHble H3BECTHBIM OOPa3oM HJM JlerKO (HKCHpyeMble 


TARKEJIbIC ATOMBI, BLITMCJICHHE (pas 0) (YHKUMH MHHHMaJH3allun MW NocJedyroulee 
MOCTPpoOeHHe COOTBETCTBYIOINMX KapT 9JIEKTPOHHOH IJIOTHOCTH CHOCOOHbI aTb 


HHTepecHble CBeeHHA O CTPyKType, Marke ecJIM 9KCIepHMeHTaJIbHbIA MaTepHadl | 


He MO3BOJIAeT HAJeATLCA Ha PaspellleHHe OTJeJIbHbIX ATOMOB. 

B Bpi4uncuIMTeIbHOM WeHTpe Mockosckoro rocyapcTBeHHOrO yHMBepcuTera 
5. M. Ulenpunnim paspa6atprBaroTca HeoOxoAMMble MporpaMMbl JA NOCTaHOBKH 
3aauH BbIdMCJIeHHA (a30BbIX COOTHOWIeHHH No d@yHKUMH MHHHMaJIM3alluu Ha 
ObICTpodeHCTBYIOWLy!O SJIeKTPOHHyIO MauiMHy. TlepBonHauanbHO  cCocTaBJIAIOTCA 
MIpOrpaMMbl JIA ZByMepHoro Ci1lyyaxA, TO KOTOPbIM TIpoBepHeTCA COOTHOIIeHHE 
(4) Ha pacuIMppoBaHHbIx paHee HM TMMOTeTHYeCKMX CTpyKTypax. 


Tlomb3yiocb Cly¥aeM BbLIPa3HTb rayOoky!0 OnarofapHocTb aka. H. B. Be- 


JIOBY 3a NOCTOAHHbIM UHTepec K paOoTe WH OOcyKJeHHe pe3sy/IbTATOB. 


Wucrutyt xkpuctasiorpapun ocrynuso 
Akajemuw HaykK CCCP yee lolx, 1960 
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;  flokrzans Akagemun nayr CCCP 
Pox) On 1 1961. Tom 136, Ne 4 


XHMHA 


| WM. M. PBAPAUHTEJIN, K. XH. YEPKESHIIBHJIN 
r) MW “eH-Koppecnouyent AH CCCP A. JI. TETPOB 


MEVCTBHE TPHSTHJICHJIAHA HA ALLETHJIEHOBbIE 
y-IJIMKOJIN B MPHCYTCTBHH Pt/C Vi H.PtCl, 


B npefpiqyuux coo6ulenuax Hamu (4, *) 6pWIo uCcTeMOBaHO B3auMoselicTBHeE 
[pHSTHJICHaHa C BTOPMYHbIMM MW TPeTHUHBIMA BHHWJISTMHMIKapOMHOJaMH B 
mpucyterBau Pt/C um 0,1 M HePtCle - 6H2O B usonponunoBom cnupte. OxKasa- 
flocb, 4TO B NpHcyTcTBuu Pt/C Kak BTopHuHble, Tak MU TpeTHUHbIe BUHMJalleTu- 
eHOBbIC KapOMHOJbI WatoT MpOAYKTHI NpHCcoeHHeEHUA Mo TpOHHOH cBA3H TO 


Bene: 1 
, R OH R OH 
: ai. \ eg 
GC GaCHCGH ='CH 46s), SiH 24"? €2 G6 ’cCH— CH = CHa. (I) 
aN: a gh | 
R R Si (C2Hs)s 


BecbMa wHTepecHble pe3yibTaTLI OL nomyuenbl B mpucyTcrBun 0,1 M 
HePtCle - 6H20 B usonponnioBom cnupte (?). Oka3asocb, 4TO B Cly4ae 3TOTO 
KaTaM3aTopa TpeTHYHbIe BUHVJISTH/IKApOMHOJIbI MPHCOeAMHAIOT TPu3TMJICH/aH 
mo cxeme (1), a BTOPH4HbIe BHHUSTHIKapOMHOMbI — no Cxeme (II), T. e. nomy- 
W¥aloTcA He MpOAyKTbl MpHcoeq,MHeHUA TO TPOMHOH CBA3H, a KPeMHuMOprannye- 
2KMe S@upyl: 


RCHOH — C = C— CH = CH, + (C2Hs)s SiH" —4 RCH —C =C — CH = CH). (IN) 


OjHaKO HMeeT 3Ha4eHHe NOMUMO MpHpoOAbl CNUpTa H KOMUeCTBO KaTaJIN3a- 
Fopa; B C/ly¥ae A-NponUJIBHHHJISTHIKapOuHovla Np 2 MJ KaTaM3aTopa peak- 
usa wieT to cxeme ([1), a npu | ma — kak mo cxeme (I), Tak u mo cxeme (II) 
dHOBpeMeHHO. 
> Tipoflommkasa pa6ory, MEI pelliMvii H3YUHTb B3auMOJelicTBMe Tpu3sTHJICHMaHa 
> alleTHJICHOBLIMM Y-rJIMKOAMM B TpucytcrBHH Pt/C wu HePtCle. Bpaaucp 
TepBHUHBIN (6yTHHAMON), BTOPHUHbI (WuMeTHIOYTHHAMON) H TpeTHUHBIe (TeT- 
JAMETHIOYTHHAMON H CHMMeCTPHUHIM THMeTUIAMITHMOYTHHAMON) PAuKOJK. 

~ Benyuae Pt/C rerpamerun6yTHHAMON IpucoeAMHAs Tpu3sTHICHIaH Cc Nomy- 
IeHMeM STHJICHOBOrO TUKOMS To CXxeme: 


j CHg 9) ;-OH OH CHs OH OH 
: Nei A | Noy Va 
. ee @ =e CG Chie (C.H,)5 Sid: —— = CC = ti. C—_CH,.. Ul) 
#4 bak ee | ES 
CHs CH, CH 4. T Si (CyH3)3 CH 


_ B 8THX yCOBHAX CHMMCTPHUHbI AMMeTHIAMSTHNOYTHHAKOA He, pearupo- 
sal C TPHSTUIICHMaHOM. M3 npoxyKTOB peakllMH OyTHHAMOsIa ¢ TpusTHICHIa- 
10M OHa (pakWuA NO aHHbIM aHaN3a OTBeYaeT BUHUNOBOMY 3XPUupy TPuITHA- 
Manoma — (C2Hs),SiOCH = CHe. 

| Visyuenupie peakiuuu G6bIIH NOBTOpeHbl c mpHmMeHeHuem 0,1 M HePtCle - 
'6H2O B u30nponusoBom cnupTte. Oka3asocb, YTO B Cy4ae TeTpameTHJOyTHH- 
Rie ne potTeKaeT slerue H C OO/bIIHMH BbIxXoJaMH, 4yem c Pt/C no Tol 
ce cxeme. Ecan cumMmeTpHuHbili AuMeTHILMITHNOYTHHAMOM He pearupoBal Cc 


j LAH, tr. 136, Ne 4 817 


j 


TpusTHIcHmaHoM c Pt/C, To ¢ HePtCle peakuua uset mo cxeme (III) c Bbrxofom 
36% of Teopetuyeckoro. TlepBu4uHbld riMKOMb-OYTHHAMON pearupyeT No Ccxe- 
me (III), a BTOPHUHbIM rIHKONb OOpasyeT MpOLYKT OMHOBPeMeHHOLO MpHcoesH- 
HeHHA MO TpOMHOH CBASM M K THApoKcuy: 
CHsCHOH — C = C— CHOH — CHsg + 2 (CoHs)3 SiH = 
OSi (C2Hs)s 


_> CHsCHOH — C = CH — CH — CH; 
| 
Si (CoHs)s 


Jina cpaBHeHuA MpOLYKTOB. peakUMH NepBHYHbIX MH BTOPMYHbIX TIMKOJeH C 
TPH3STHJICHAHOM MBI pelHJIM MOY4YMTb MOHO- UM AMSPUpbl STUX TVIMKOJeH US 


TPHSTUMXJIOPCHaHa mo CXe€MaM: 
OSi (CoHs)a 


C;H;N 
RCHOH — C = C— CHOH — R + (C2Hs)3 SiCl +» RGHOH = G=C-=#CHR ; 
(IV) 
OSi (CyHs5)3, OSi (C,Hs)3 f 
aCsH,N 

RCHOH — C = C— CHOHR ~+ 2 (CHs)3 SiCl —- RCH——-+C = C—CH —R (V)| 
Ri Hew CH: 

OG6e peakUMH MpOBOANIMCb B OHHAKOBbIX YCJIOBHAX, H3MCHAAMCb TOJIbKO 
COOTHOUICHHA pearupylolluX KOMMOHEHTOB, HO OKa3aJIOCb, YTO B OOOHX CAy4aAXx 
Nosysasica TObKO Auapup no cxeme (V). IlomyueHubie a9upbl He CoBNaau 
HM C OMHUM M3 TIpOLyKTOB peaKUM COOTBETCTBYIOWMX TIMKONeH C TPMSTHJICH- | 
JlaHOM. 

Kpemuniioprannueckhe STHJIeHOBbIe riHKoNM C KHSO4 JerugpatupoBanuca 
aHaJIOTHYHO SITHJICHOBLIM TAMKOJIAM C TlouyYeHHeM PypaHOBbIX CoesMHeEHHH N10 | 
cxeme: | 


i 
!) 


OH OH R HO e Goa Siltcsiis\s 


4 | 
R’ Si (C2Hs)s R’ R” 
R = /E> & .CHg;, R’ = Hy. CHs: ay Cokie: 


QOKCHeEPUMeCHTAABHAA ata Ce b 


AeucTBue TPHITHUACHAAHA Ha TETPAMETHAOYTHH-| 
Auodw BUpHNCyTcTBHUH HePtCle. B Tpexropsyto kon6y c MexaHuue- 
CKOH MellaIKOH H OOPaTHbIM XOJIOMMbHAKOM Tlomellasoc’ 18 r Terpamerus6y- 
THHAMOJa, 17 r TpusTuscusana uM 1,2 ma 0,1 M HePtCle - 6H2O0 B u3onponu. 
JiOBOM cnupTe. PeakiMoHHadA CMeCb HarpeBaJlacb Ha KHMAMeH BOLAHOM GaHe- 
IIpw oxnaxkJeHHu peakKWHOHHaA Macca 3aKpHCTAaJJIM30BaaCb; NepeKpHcTaJJu- 
3allMA MpOBOLUAaCbh Oe€H3SOJIOM; NOyYeHbI Oesble OlecTAWHe HrOIb4uaTLIe KpH- 
CTaJibl C T. Tu. 84,5—86,5°, 26,5 r (nocme NepekpucTaM3alNH), _BbIXOL 
75,5% oT TeopeTH4ueckoro. 

Haltzeno %: OH 12,88; 13,44; C 64,82; H 12,00; Si 10,77- 
CysHg9SiOg.. Brruncneno %: OH 13,26; CG 64,722 F11,62:2S in 10684 

JleXCTBHYeCTPHOTHACHMAHA HA TETPaAMeCTHUAOYTH HE: | 
Ruouw BuUpHucytTtcetTBHH PIC. B tpexropsyw Kon6y c MexaHvuecKon | 
Mella IKOW HM OOpaTHbIM XOJIOMMIbHHKOM ToMellanu 18 r rauKoas, 17 r tpustua- 
cugiana u 0,15 r Pt/C. PeaxuwouHyto cMecb HarpeBaIM Ha KAMAE BO,AHOL 
OaHe mpu 97—98° B TeyeHNe 20 Yac.; Moce OXaxKIeHHA JO KOMHaTHOM Temie- - 
paTypbl Macca 3aKPUCTAaJIM30BalaCb; NepeKpUCTaJu3alueH M3 OeH30Na No- 
JIy4eHbl OewIble OulecTaHe KpucTadbp c T. mu. 84,5—85,5°, 18,5 r, BBIxon 
52,89% oT TeopeTuyeckoro. 

Werugqpatauua 1144TeTpameTua-2-TpHITHACH- 
auna6yteu-2-ona-1,4. 7 r rauxons, 1 r KHSOa u 0,1 r anrTusona 
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OMECTHH C IpHOop AA BakyyMpa3roHKH. CMecb HarpeBaM B BaKyyMe Tog 
a30TOM B TeveHHe 30 MHH. He Bblite JOO, mMoce yero pasronaau. Tlonyuena 
pakuni c T, Kun. 74—77° npu 2 mM, 5 1’; HaliqeHo nD 1,4590; d7° 0,8666; 
ARp 75,71; BbigucmeHo 75,75; BbIxoL 76,9% oT TeopeTH4ecKoro, ruApoKcuna 
e oOHapyxKeno. 


Hafizeno %: C 70,60; 70,47; H 12.10; 12.20; Si 11,30; 411,20 
CygHogCSi. Batuucneno %: C 70,00; E1466; Si 11,66 


i TlomyyeHnoe BellleCTBO NO JaHHbIM aHaH3a CooTBeTCTBYeT 2,2,5,5-TeTpa- 
eo -3-TpHSTHJICHNHrHapodypany. 

JlewcTBNe TPHITHACHAAHA HA CUMMETPHUHDH PuU- 
fetuaanotuacys HHAWHON BUpHucytTcTBHH HePiCle. B yc- 
IOBHAX. npeAblnyuleToO onbita Opanucb 10 CT AuMeTuAAM2THNOyTHHAMONA, 8 TF 

pusTHcHaiaHa M2 Mn 0,1 M HePtCle - 6H2O B n30nponunoBom cnupte. Io- 
ne pa3roHKH nowsyueHb! (@pakunu: | 43° (7 mm), 1,4 r; Il 85—92° (2 mm), 2,2 r; 
it 92—100° (2 mm). (2aKpucTanmM30Baacb); iv 145—147° (2 mm), 6,5 F. 
© Jina pakuuu lV uatigeno: nf 1,4870; d:° 0,9372; MRp 87,74; BpruucieHo 
MRp 88,47; nafimeno% : OH 10,11; 11,60; Biruucneno%: OH 11,92; Berxog 
6% OT TeopeTuueckoro. 

) Hafigeno %: C 67,67; 67,65; H 12,38; 12,12; Si 9,26; 9,55 
t CygHgaO2Si. BuruucuieHo %: C 67,13; H 14,88; Si 9,75 


TlosyyeHHoe BelljecTBO — cumMeTpHuHEI =«1,1,4,4-quMeTuqusTH- 2-Tpu- 
ITMJICHIMNOYTeH-2-ou1-1,4, OecuBeTHaH, OYeHb PyCTa MXKHKOCTE. 
Tlerugpatauna 1,1,4,42uMeTHAAHSTHA-2-TpUudsTHUS- 
tunuAOyTeH-2- on-1,4. Brio B3ato 3,88 r BemectBa, 2 r KHSOs, 
),1 r auTusona. Ilocne 20-MuHyTHOoro KHNeHHA pasorHaHo: NowyyeHa Ppakwus 
>t. kum. 89—90° (2 mm), 2 1Tr; BbIxon 55% oT TeopeTH¥eCKOrO; HalieHo n’® 1,4670, 
% 0,8838; MRp 84,15; BbruncneHo MR» 85,01; rumpoKcuna He OOHapyxeno. 


Hahneno 9%: CG 74,30; 71,68:. 125146 12522 Si 9,753 10514 
CigHs2OSi. Brraucneno %: C 71,64; H 41,94; Si 10, Mi 


_ CwHTe3HpoBaHHoe BellleCTBO — MOJBHKHAA OeCIBETHAA MKUAKOCTb, 2, O- T- 
“veTHJI-2,5-M9THJI-3-TpHSTHJICH IMI LUrnApoypan. 

Jlefictaue TPHITHMCHAAHA Ha OYTHHANON B Up 
tyTcTBUuH Pt/C. Bro B3ato 21 r OyTHHAMONAa, 29 Tr TpHoTHICHaHa H 
),2 r Pt/C. Tocne 20-4acoporo HarpeBaHHA Ha KUMsAIMel BOAAHOH OaHe 4aCTb 
D€aKUMOHHOM MACCbI 3aKPHCTAaMM30BaaCcb, CMe€Cb OTPHJIBTPOBaIH, PUMbTpPaT 
00 Tr) pasorHasu; ChlepBa OTOrHAaJICA HelpopearMpoBaBlUIMh TpusTucHaH, 14 r; 
JA3TOHKOM OCTAIbHOH uaCTH NoJyueHb! dpakuun: | — 96—97° (10 mm), 5,5 r; 
[1 — 97,5—146° (3 mm), 0,9 r; II] — 131° @ MM), 1,3°r;: FV: =--139°. (2 iM), 
B5 r: 

‘@pakuns I umeva np 1,4414, d? 0,8578; natimeno MRF 48,68; BETuucneHO 

19,09; prrxon 16% oT TeopeTH4ecKoro; TH{poKcusla He OOHapyKeHo. 

3 Hafizeno %: C 60,71; H 41,22; Si 18,12 

1 CsH gOSi. Briuncaeno %: C 60,77; H 11,39; Si 17,72 


_ Tlo aHHbIM aHamu3a BelleCTBO OTBeYAeT BUHHJOBOMY SUPY TpHSTHICHaH- 
ola. 
JleicTBue TPpHITHMCHMNAHA HA OYTHHAUNON B UPH- 
tyTcCTBUuUN HePtCle. B avnanormyHbix ycoBHAX Opanu 21 Yr rankous, 
19 r TpusTHcHnaHa u 2 Ma 0,1 M H2PtCle - 6H20 B u30nponusoBom cnypTe. 
Tocne pasrouku nosyyennt @pakunu: | — 44° (5 mm), 7,6 r; IT — 65° (2 mm), 
8 r; II] — 104—125° (2,5 mm), 5 r, Kpuctamupl (6yTunauo.); IV — 127— 
F. (2 mm), 5 r; V — 1389—146° (3 MM), 11,7, r; Vi — 150° (2 mm), 7,8 r. 
@Mpaxunto V pas0rHasiu BTOPHAHO. Tonysnau Va — 60—70° (2 mm) u Vb — 
27—129° (2 mm), 4 ©; ocTaibHad uacTb He pasorHanace. Dpaxuun IV u Vs 


team OJMHAKOBYIO ni 1,4880; di? 0,9656; naftmenc MRp 60,27; speruucneHo 
5* 819 
; 


60,69; natimeno %: OH 13,26; 15,55; BrraucaeHo %: OH 16,92; Brrxog 18% 
OT TeOpeTH4eCKOrO. * 


Hafizeno %: C 60,20; 60,01; H 414,30; 11,14; Si 13,35; 13,65 
CypH2202Si. Buraucneno %: C 59,40; H._ 10,88; Si 13,86 


TlonyyeHHoe HaMH BellleCTBO — 2-TPHSTHJICHIMMOYTeHAMON, OeclBeTHad, 
YYTb FycTad XHKOCTb. 
Tlerugpatranuua 2TpuITHACHAUAOYTeHAUONA, Bpa- 
uu 2r seujectpa, 2 r KHSOs, 0,1 r quru30Ha; nocme 20-munyTHoro Kume- 
HUA pasorHaHo, nosyyena (pakuua c T. Kun. 7O—71° (4 mM), 1,2 r; BoIxon 


66% oT Teopetuyeckoro, HailiqeHo n= 1;4652; dz’ 0,9031; MRp 56,34; BbI- 
uncneHo MRp 57,23; ruqpokcusaa He oOuapyxeHo, 


Hatigeno %: C 65,40;64,32; 64,75; H 11,59; 11,47;11,36;Si 14,94;15,24; 14, 95 
CyoHo SiO. Brruncmeno %: C 65,22 H 10,87: 'Si 15,22 


Ilo WaHHbim aHam3a BelllecTBO OTBeUaeT 3-TPHSTHICHIMILMTHApopypany. 

flomyueuue (CeHs)sSiOCH2 —C =C — CH20Si(C2Hs)s u3 Tp u- 
STHAXMOpPpCHAaAHA. B Tpexropsyio KonOy C MexaHMyeCcKOM MellaKOH, 
OOpaTHbIM XOJIOMHJIbHAKOM H KalleJIbHOH BOPOHKOM MomMecTusu 5 r OyTHHANONA, 
4,4 r IHpvuna HW No KanaM JoOaBasH 8 T TPMSTHIXOpCHaHa; CMeCb CHJIb- | 
HO pasorpesiacb, NowyynsicA Oesbii ocagoK. Tlocue MoOaBneHuA BCero TPHSTHJI- 
XJIOpCHJlaHa HarpeBalH Ha KUMAWeH BOLAHOH Gave B TeueHHe 1,5 4aca, ocalloK 
OTPHILTPOBaH HM pa3orHadiH B BakyyMe Nog a3oTom. Ilosyyeusl dpakuwun 
I—III. @paxuua II] umena nB 1,4558; d;? 0,9049; naiiqeno MRp 94,25; Bpr- 
yucmeHo 95,38; BEIxox 46% oT TeopeTuyecKkoro. TuapoKcusia He OOHapy2KeHO. 

Hatizeno %: C 60,86; 60,69; H 11,60; 11,39; Si 18,04; 17,20 
CygHssO2Sig. Brruucueno %: C 61,14; FiO Sas Si 17,84 


CuutTesupoBaHHoe BellecTBo — 1 ,4-qusTHICHIOKCHOyTHH-2, GecilBeTHaA NOL- 
BHKHaA MKMKOCTS. | 

JlevcTBHeE TPHITHACHMAHAHAAMMETHAOYTHHAUON 
B mpucyTcTBHH HePtCle. B ananorm4uHbix ycOBHAX Obiio B3ATO 17,6 Fr 
uMeTHIOyTHHAHOoNa, 18 r TpusTHIcuNaHa u 2 ma 0,1 M HePtCle - 6H20 B 
H30NponvvioBom cnupTte. Ilocme pa3sroHku nomyyenbt dpakunu I—VITI. 

Jjaa dpaxuuu VII naiigeso np 1,4740; d2° 0,9160; MRp 105,50; Bprauc- 
aeHo MRp 106,57; natgeno. %: OH 5,76; BerancneHo %: OH 5,03; Bbixoy 
10% oT TeopeTu4yeckoro. 

Hafineno -%: C 62,31; 62,78; H 411,99; 11,94; Si 15,81; 16,02 
CygsHgpO2Sig. Buruncneno %: C 62,79; pila; Si 16,32, 

CvHTe3HpOBaHHoe HaMH BeULeCTBO — 3-TPHSTHJICHIM-5-TpHSTHJICHIOKCH- 
rekceH-3-2-071, OeclBeTHAA MOMBMXKHAA MKHAKOCTD. 

llonyueune (Setiele ROTH ero et (CsH;)3 H3 TPDHITHAXINOYP- 


CHs3 CHs 
cuuiaHa. Bpanocb 8 r AuMeTHnGyTHHAHONAa, 5,4 r nupuguna u 10 Pr TpH- 
sTHIxJopcunana. Tlocne pa3sronku nonyyenst ppakunn I—II]. aa mpaxuna 
ILL, natimeno nb 1,4497; d;° 0,8865; MRp 103,63; Beraucmeno 104,64; Bpixon 
16 ae OT TeopeTHyecKoro. Tu~ApoKcusia He oOHapyxeHo. 


Haiineno %: C 63,18; 63,15; H 11,42; 11,84; Si 16,09; 16,15 


 OjeH 928i. Baiuncaeno %: C 63,16; Eiht, 14; Si 16,37 
sd Tovancernt rocyapcTBeHHLIt YyHHBepCHTeT Tocrynuno 
PAL j ie) 


ym. HM. B. Cranuua 2 1X 1960 


Lapigd ‘ a HMTHPOBAHHASH JIMTEPATYPA 


Geen The2p.9 8 WM. M. Tepepauuteau, K. HW. GepkesumBuann, Tp. 
T6u0. roc. yulire: tim. WU. BS Cranuua, 74, 121 (1959). eA iat en p ore, aM: Peis 
HT ewnink. Vis, YepkesumBuay, JTAH, 129, Ne 4 (1959). 
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Woraayqn Akayemun nayx CCCP 
1961. Tom 136, Ne 4 


4 XHMH ff 


Axayemukx A. A. TPHHBEPI, A. HW. CTELLEHKO u E. H. HHBKOBA 


KMCJIOTHBIE CBOKCTBA IMC- H TPAHC-H30MEPOB 
(Pt(glh)s(NH5)2)Cls* 


Ogun u3 nac ene B 1931 r. (*) u3Mepna KHCOTHbIe CBOMCTBa TpaHc-H30Mepa 
(Pi(glh)2(NHs)2)Cle u TakuM NyTem cMor JaTb NOLTBepKeHve TeOpHv aMHHo- 
KucoT H. Bbeppyma. 
| Hamu G6piia NocTaBJleHa 3ajaua KOJMYeCTBEHHO OXAPaKTePH30BaTb KUCIOT- 
Hble CBOMCTBa OOoUXx CTepeonsomepos (Pt(glh)2(NHs)2)Cle. Lluc- u tpaxc-H30me- 
ppl (Pt(glh)2(NHs)2)Cle Onimu nowy4eHbt mo peKomenayempim A. A. Ipun6ep- 
rom u 5B. B. Ilruupinpim cnoco6am (?). Luc-n30mep HosBeprasica ONOHHTeJIb- 
Holi mepekpuctanmusanun. Ilpumensemble mpenapathl ananusupoBaiuch Ha Pt 
H Cl: 

tpanc-(Pt (glh)o(NHs)2)Cle, Haligeno %: Pt 43,17; Cl 15,72 


muc-(Pt (gih)o(N Hs)2)Cle. Hatigeno %: Pt 43,54; Cl 16,14 
Ny Bparuucaeno %: Pt 43,35, Cl 15,74 


Onpefesienve KOHCTaHT KUCJIOTHOH JUMCCOWMaUMH H30MeEPoOB MpOBOAWOCb 
MyTeM MNOTEHUHOMeTpHYeCKOrO THTPOBaHHA MX paCTBOPOB WlesOubIO C NpH- 
MCHEHHEM CTEKJIAHHOFO S/IEKTPOsla No paHee ONMCaHHOH MeTomHKe (°). Hapuc. |. 
NPHBeeHbI KPHBbIe THTPOBAHHA 75D Mu 0,005 M pactBoposB TpaHc- u WHC-H30- 
MepoB 0,195 N pacTBopom NaOH B 0,5 M pactBope NaNOs aia co3qaHHA Mo- 
STOAHHOM MOHHOM CusbI. Kak BuyHO U3 puc. 1, Ha THTpoBaHHe KOMIVIeKCa HeT 
2 9KBUBAJIEHTa HIeJIOUH, T. €. HOH (Pt(ghl)2(NH,)2 )2+ sBuMeTCA JBYXOCHOBHOM 
KMCJIOTOH, HW TaK KaK KPpHBad THTPOBAaHHA He HMeeT CKAYKOB, TO MOCeLOBaTeWIb- 
Hble KOHCTAHTbI JUCCOMMALMH OH3KH pyr K Apyry. 

_ PacueT KOHCTaHT J{MCCOWMAaWHH U3 KPHBbIX THTPOBaHHA MpoOBOAHJICA No 


popmy.ie 
| a},B (a—B) 
? 5a aH 5 th + Rik, 


2a—B 2a 


pHMeHsemow CnvkmaHom (?) u APYrMMM [iA ONpejeleHuA KOHCTaHT JuCCO- 
TMalluv JBYXOCHOBHbIX KHCJIOT. B sToH dhopmyse: A — KOHIeHTPalluA KUCJIOTHI 
3 MOJI/J, Qjj— AKTHBHOCTb HOHOB Bofoposa, B=b + ay, rae 6 — Kcuuentpa- 
IMA ROOaBeHHOH mWen0uH B Mos/, ky u ke — moceqoBaTeNbHbIe KCHCTAHTHI 
[uccoumanun. PacueT KOHCTaHT NPOBOAMJICA HAMM B MHTepBalle 25—75% nHeli- 
?pa/IM3alMM KUCJIOTHI, re 9Ta PopMyla HauCovlee TOUHA. OnpeseAembIe TAKUM 
90pasoM KOHCTAHTb! AMCCOMMALLWM He ABJIAIOTCA TepMOAMHAaMMUeCKHMH, Tak 
kak MbI He MOrIM yueCTb KOSpPUUMeHTOB AKTHBHOCTH KOMIJICKCHBIX HOHOB i 
“ose, M OTHOCATCA K JaHHOM MOHHOM cute. [Ipurofum B TaOn. | anne 
WAHOFO 8 OMBbITOB. 

B tTa6m. 1 mpupeteH o6bem JoGaBnenHoro pactropa NaOH zB ua; X u Y 
JaBHBI: 


/ a},B ay (a— B) 
, so Ga—B b 7. 2a BLS 
u 
 * gth — MOJeKYJa PIMKOKOIS. 
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La6nuna 1 


Pes3yabTaTE! THTpopanua 0,005 M pactsopa bane: -(Pt(glh)2(NHs)2)Cle B 0,5 V 
NaNOs 0,195 N pacrsopom NaOH 


2 2 = 
ja] So =~ 
— ~ 4 
g = = 2 . 7 | & x 
Ss : ‘ > — = —, 
3 = a on 3 dt ASS a | ro, Be 
1,20 | 2,80} 1,58 | 2,50 .|.3,12 | 4,70 0,30 | 5,30 | 2,20 0,89 
1,60 | 2,94 | 1,12} 1,25 | 4,16 |°5,28 | —0,28 | 4,72 ; 1,40 | —0,66 
2 00) 13:04 | 0291 1 0,83" 5 22) G13 a —-1513 4) 3,87) 1531 0 2,67 
2,20 | 3,14 | 0,72 | 0,52 | 5,73 | 6,45 | —1,45 | 3,55 | 0,94 | —2,94 
2,40 | 3,22 | 0,60 | 0,36 | 6,27 | 6,87 | —1,87 | 3,13 | 0,79 | —3,58 
2,60 | 3,30 | 0,50 | 0,25 | 6,76 | 7,26 | —2,26 | 2,74 | 0,66 | —4,12 
2:80 | 3,40 | 0,40 | 0,16 |°7,28 | 7,68 | —2,68 | 2,32 | 0,53 | —4,62 
Cpequve 3HayeHna ky M ke, paccCuHTaHHble MO MeTOLy HaMMeHbINHX KBalpa 
TOB, PaBHbI: 
hy = 2,84 » lO hyp SOe LO Riya As 


Anasorv4Ho ObIIM ompefeeHbI MpH Tex xe ycnoBuAx (a = 5 - 10? Moa/. 
u B0,5N pactsope NaNOs) koucTaHTbl fv eickan a wuc-(Pt(glh)2(NHs)2) -Cle 
ky, = 3,4 107s k, ='6)10 10%: ky (Ry =", 6% 


B 9THX OMbITaX TOUHOCTh onpeseseHHA 4 cocTaBaa npmuepio ene 
a ke+l10%. 
Hamu Obl TakxKe OTTHTpOBaHb! wWeNoublo 0,01 M pactBoprl u3omepo' 
(Pt(glh)2(NH3)2)Cle B 0,1 NM NaNO, Tak Kak MCNosb30BaHHe MeHbIero Cove 
Boro (oHa OKHO MpHBeCTH K YCHJIeCHHIO pa3IM4HA B MoCeOBAaTeJIbHbI! 
KOHCTaHTax JMCCOWMalNN. Biwi NoWyYeHbI CJlelytoulve BeJIM4HHEI: 
AIA Tpac-H30Mepa_ky= 6,1-10-%; k2=9,5-10-4; ky/k2=6,4; 
Mua. Wuc-H30Mepa ky=14.3-10-9; ko=10-10-44 ky /ko=14. 


IIpx THTpoBaHuu mwenoubio 0,01 M pactBopa tpauc-(Pt(glh)2(NH¢)2)Cle | 
KOHIe ONbITa OOpasoBbIBaNcs GelbIfi OCaloK TpyfHopactBopumoro (Pt(gl)2 
(NH,)2) **,KoTopbli Obl MpoaHamH3upoBaH Ha Pt. | 
Hafigeno %: Pt 51,62 | 

(Pt (gl)o(NHs)2). Buruncaeno 9% :,gPt 51,73 . | 


Hekoropas 3aBucuMocTD hk; u ke oT YCMOBM OMbITa MOXKeT OLITh OObACHEHA 
C OMHOH CTOPOHbI, BJIMAHH€M H3MCHCHHA HWOHHOH CHJIbIl, a Cc Apyrou,— 4T 
OCcOOeHHO OTHOCHTCA Kk,, ee JOBONbHO OOMbINOH BeRHUHHON, OarofxapsA YeMy 
pasOaBNeHHbIX PpacTBOpax AHCCOMMAaMNA No MepBoli CTyMeHH MOXKeT H HE M0, 
YHHATBCA 3aKOHY elicTByIOulHX Macc. OToT cdbakT oTMeyacaA CmuKMaHOM ( 
Ha lIpHMepe wlaBemeBoH KucJoTHI (kj; = 5 . 107°), rae mocTOAHCTBO TepMoy, 
HAMHYeCKOH KOHCTAHTHI JMCcouMalHH Rk, HaGIOLanocb JHUIb B pacTBopa 
KOHWeCHTpalusA KOTOpbIX mpespiiiana 0,005 M. 

J\nA wlaBeseBoH KUCAOTHI XAapaKTepHO TakKxKe CHJIbHOe pacxo*KJeHHe B B 
mH4unHe ky, 10 JaHHbIM pa3JIM4UHBIX aBTopoB (°). 

TlonyyeHuble JaHHble XapaktTepH3yi0T von (Pt(glh)2(NHs)2)2* Kak JOBOsIE 
HO CHJIbHbIe KHMCJIOTbI C OJIM3KHMM MOCMeOBaTeJIbHBIMH KOHCTaHTaMH JMCColMd 
MM, NpHyemM 06a H3OMepa HMMEIOT HH WpaKTMHYeCKH COBMaalolulve KOHCTaHT 
AuccoMannu (B 0,005 M pactBope), HIM %Ke KHCAOTHBIe CBOMCTBa ILMC-430Mep 


* PaccuntTaH Ible M€TOJOM HaliMeHbUIMXx KBaXpaTOB KOHCTaHTH AUCCOMMANMM COBNaya 
B Mpeqenax YkKasaHHOH TOYHOCTH C KOHCTaHTaMH, HalieHHbIMH Kak CpeqHeapudpMeTHyeck 
To opMy.iam: 
XeY¥1— XiY 2 

X1— Xe 
TAA pia TORK KPHBOH THTpoOBaHHs. 

** ¢] — uon NH»sCH.,COO-. 
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B_ Ooulee KOHILCHTpHpoBaHHoM pacTBOpe HeCKOJIbKO MpeBbIaloT KUCJIOTHBIe 
CBOHCTBa TpaHe-H30Mepa. 

CauTai AMMHOKHCJIOTHI 10 Rennie: CHJIbHBIMH KHCJloTamMuc pK = 2,33, 
4YTO COOTBeTCTByeT JuccoWManHH HoHa NHsCH2COOH™, moxuo cKa3aTb, 4TO 
KOOPAMHallua HX KaK HOHOM H*, Tak uw uonom Pt*” He HpHBoauT K YCHJICHHIO 
MX KHCJIOTHBIX CBOMCTB, TaK Kak win (Pt(glh)2(NHs)2)** B cpequem pKy=2,2— 

2,5. HesHauuteibHoe yBeJIMueHHe JMCCOUMALMH Mok BJIMAHHeEM 3apxAa WeHT- 
"palbHoro woHa HaOsOfaeTCA TakxKe U [WIA HECKOJbKO Cla6ee AUCcoMMUpyto- 
mix MoHOB HC20,, Win KoTopbIx ke = 4,9 - 10°, aqua Tpanc-(Pt(HC20,)2(NHs)2) 
Seenoe alOs4 6 965).2 7 Roam pKe 
B3Tb OUCHb -Masio MCCOolHH- 


) ote KOHCTaHTO! JuCCO- 
uuaunn 1,8 - 101%, To B KoopyH- 
HHpOBaHHOM y Pt?* cocrosuuu 
ee KOHCTAHTa JIMCCOLMallHH BO3- 


t 


_  O6nIeHO reoMeTpHyeckax 
Rae W30MepOB OKAa3bIBaeT 
BJIHAHWe Ha UX KUCJIOTHDIC CBON- 
era; Tak, U3BeCTHLI CJly4ay, 
Korma, BCJIeACTBHE B3aHMOJelicT- 
BHA MPOTOHOB B KOOpAMHMpOBaH- 
-HBIX Ppynnax, KUCJIOTHbIe CBOH- a: 
‘CTBa IWMC-cH30Mepa NpeBbILWaloT ee a 
_ KMCJIOTHbIC CBOMCTBa TpaHc-H30Me- 
pa, KaK, Hallpumep, y Helpeyesb- 05 10 15 20 
_ HbIX JBYXOCHOBHBIX OpraHHyecKHx Yucno 3x8 Nak —> 
_ KMCIOT HM KOMIIJI€KCHBIX WOHOB Puc. 1. Kpxppie moreHivomMeTpHuecKoro THTpoBa- 
_ {Pt(NH2OH)2(NHs)2)?*,  (PtPne- 910,005 M pacrsopos tpanc- (a) u uac- (6) 
*.Cls)?* (rae Pn — nponusenqua- %30Mepon (Pt(gih)2(NHs)2)Cle B 0,5 M pacrsope 
wun) (°). Koucranta KucsorHoii NaNOs 0,195 N pacrsopom NaOH 
 AMCcOMMAalHH KOOpAMHUpOBaHHOrO 
 ajjeHa B STHX CJy¥aHtX 3aMeTHO'MeHbIle, 4eM AIA PIMKOKOUA, uanpumep: WA 
~ muc-(Pt(NH2OH) 2(NHs).)?* ky = 3,3 - 107%, ke = 6,6- 10°44. 
y B Apyrux culyyaax, Mp CcHJIbHOM NPOABJCHHM TPaHC-BAMAHUA ajleHamu, 
| OHO IIPMBOAMT K yCHJIeHHIO KHCJIOTHbIX CBOMCTB TpaHc-H30Mepa. DTO HaGwIOMa- 
_ eTcA jt MoHOB (Pt(NHs)2(H2O)2)?* (8), (Co(En)2(H20):2)3* (°), (Cr(En)2(H2O)2)3* 
(1°), rae En — sTHJlenyuvamuH.* Bausoctb KUCJIOTHBIX CBOMCTB MCCJIeEOBaHHbIX 
_ HaMH Iuc- u TPaHC-H30MepoB (Pt(glh)2(NHs)2) Cle MoxeT ObiITb OObACHeHA TeM, 
- 4TO TIP CHJIbHOM AMCColMalnuatenfoB uM cTepvyuecKuh sdekT B3auMojel- 
_ CTBMA MpOTOHOB, CBA3aHHbI C ,IMC- M TpaHc-KondurypaliMeH, u sdpdpektT 
TPaHC-BJIMAHUA MepecTaioT ObITb OMpeseJAIOULUMH. 
PesioMUpyA, MOXKHO CKa3aTb, LYTO TPH HaIMYMH CHJIbHbIX KHCJIOTHbIX 
' CBOMCTB y aeHOB KaK ABJeHHe KOOPAMHAMH, Tak u spdeKT BHYTpeHHEro 
; B3aMMOMeHCTBUA aIeHIOB B KOMMJIEKCe MaJIO BJIMAIOT Ha BeJIMUMHY UX 
é 
5 


PO 


' KHCJIOTHOM AMCcouMalluH. 
JJeHvHrpatcKHi TexHOJOrHuecKHli HHCTHTYT Ilocrynusto 
uM, JleHcopeta 29 X 1960 
; HMTHPOBAHHAA JIMUTEPATYPA 
i 1A. A. Tpuu6epr, Mss. Mucr. no usyu. naart., B. 8, 93 (1931). 2 A.A. Dpun- 
' 6epr,5.B. Utruners, Mss. Mucr. no usyy. naar., B. 9, 61, 66 (1932), * A.A. I pus- 
SOc Une hi. CT FCM WO; PKHX, 1, 2349 (1956). Cee, Speakman, J. een, 
Soc., 1940, 855. °® H.N. Parton, R.C. Gib bso n, Trans. Farad. Soc., 35, 542 ee 
A. A. puuoepr, KOX, 4, 204 (1933). 7A. A, Tpuucoepr, J. B. Bpy 
BcKaad, X.H. [THapgeurepmeas, A.W. Creneu ko, KHX, 4, 1018 (1969). 
.A. Tpuu6epr, A.W. Creneu Ko, )KHX,6,8.1(1961). §& A.A. [puunoepr, 
) i. YW. Pa64ux kos, Acta phisicochim. URSS, 3, 555 (1935); K. A. Jensen, Zs. Anorg. 
Chem.,' 242, 87 (1939). ®J. Bjerrum, S. Rasmussen, Acta chim. Scand., 6 
. 1265 (1958). 10 F. Woldbye, Acta Chim. Scand., 12, 1072 (1958). 
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Jloxaano Akapemuu nayx CCCP 
1961. Tom 136, Ni 4_ 


XHMHA 


‘M. SA. FYBEPIPHL, JI. C. MOJIAK, Bb. X. BPOACKAA, K. A. KYAB 
uw IO. B. SMHH 


CHEKTPbI IJIEKTPOHHOFO MAPAMATPHHTHOFO PESOHAHCA 
B MPHBAJITHHCKHX FOPFOUHX CJIAHIAX 


(ITpedcmaeaeno axademuxom A. B. Tonuueooim 5 VII 1960) 


IIpu6antuickui caHel,L KyYKepCHT NO CBOeMY MpOHCXoxKeHHIO, cocTaBy H 
CBOHCTBaM 3aHHMaeT OCOG0e MeCTO B PAY KaycToOvouToB ('), CoppemeHHble 
BO33PeCHHA Ha XMMMYeECKYIO IIPHpOLy KeporeHa KYKepCuTa MH CYWIHOCTb NpeBpa- 
WleHuH Mp ero TepMvYeCKOM pa3JIOX%KeHHH BeCbMa MIPOTHBOPeUMBbI.,  . 

Hanwune B KeporeHe 3Ha4HTeJIbHOO KOJIMYECTBA FeTepOAaTOMHEIX, (PPyYHKUKO- 
HaJIbHbIX PY H BbICOKOe Cosep2xKaHHe (PPeHOJIOB B MpOyKTax HX TepMHYeCKOrO 
Ppa3JIO*KeHHA alOT OCHOBAHHA HEKOTOPbIM HCCJIeJOBAaTeIAM OTCTAMBaTb OKCH- 


| 
| 
| 


apoMaTHYeCKyIO CTpyKTypy OpraHHueckoro BellecTBa KyKepcuta (?,%). JIpyrne 


aABTOPbl CUHTAIOT, YTO OCHOBY MAKPOMOVJIEKYIbI KepOrena COCTABJAIOT 3AMKHYTbIC 
MOJIMMETHJICHOBbIe CTPYKTYPbl, KOTOPble pH HarpeBe MpeBpalllaloTca B OKCHapo- 
MaTHuecKHe KouIbila (*). Tepmuueckoe pa3oxwKeHHe KeporeHa KyKepcuTa 
COOTBETCTBEHHO, TPakTYyeTCA JIMOO Kak Leb NOCIeELOBATebHbIX «MePBHYHbIXY 
mpespawjeHnu (°), mH60 paccMaTpHBaeTcH KaK KOMMVJI€KC NOCJIeLOBaTeAbHO Hi 
MapaiebHO MpOTeKalOWLNX MepBHYHbIX HM BTOPHYHbIX peakuHH (°). 

Y Ka3aHHble MpesCTaBJIeHHA, CJIOXKMBIUMECA B Pe3y/bTaTe KOCBEHHbIX XHMH- 
KO-aHaJIMTHYeCKHX HCCICOBaHHH, MOryT ObITb CYeCTBeHHO YTOUHEHBI H JO- 
TIOJIHCHbI B UTOTe H3yYeHHA ABJICHHH, HeNOCpeACTBeHHO XapakTepH3yIollHx 
MOJI€KYJIAPHbIM. COCTaB HM CTpyKTypy KeporeHa HM MpOyKTOB ero TepMH4eCKOrO 
pasviowKeHuA. B wacTHOCTH, B HaCTOAMeH CTaTbe H3JaraloTca pe3yJIbTAaTbI Nep- 
BOrO 9Talma H3y4eHHA 3JIEKTPOHHOTO MapaMarHuTHOrTO pesoHaHca (9. 1. px) 
B HCXOJHOM HM TepMH¥eCKH OOpadoTaHHOM ropiouem CJiaHie. OCHOBHOH IebIo 
HCCJIEMOBAaHHA SABMJIOCb MOJyYeHHe KayeCTBEHHOH XapakTepHCTHKH CHeKTpa 
9. Tl. p. B HCMbITYeMBIX OOpasilax. 


OObeKkTbhl H METOAUKA ACCHMeEROBAHHA 


Tleppaa cepua oOpa3sioB mpescTaByeHa TpemA MpoOaMu KyKepcuta H3 WaxT- 
Horo noOJIt KMBHbIIH SCTOHCKOFO MeCTOPOKAeCHHA C Pa3JIMUHbIM. COepxKaHHeM 
KeporeHa (KOHI[eHTpaT; cMecb cana u3 cnoen A — E npompiujenHon ywacTu 
MiacTa, HeoOoralljeHHbI Clavel H3 clio’ A’ c NOBBbILIeHHEIM COepsKaHHeM auiio- 
MOCHJIMKaTOB B MHHepaJibHO uacTu). JA cpaBHeHuA BKJO“eHa TakxKe mpoba 
AUKTHOHEMOBOTO SCTOHCKOrO CJIaHa, KeporeH KOTOporo oOOlaaeT, MO-BHMMO- 
MY, YUJIOTHEHHOH apomMaTHY¥eCKOH CTpyKTypoH HM MOBbILIeHHOH TepMH4eCKOH 
cTaOumbHoctThto (2). 

Btopaa cepuaA o6pa3l0B mpescTaBeHa KYKePCHTOM, H3MesIbueHHbIM JO 
Kylacca KpynHocTu 3—5 mM (cmecb u3 cnoeB A — E) 4 no_BeprHyTbim HarpeBy 
C MOCTOAHHOM cKopocTe1o 13°C B 1 MuH. JO 3aqaHHOl Temnepatyppi (280, 360, 
380, 420, 430, 450, 475 uw 520°C) c nocnezyromle us0TepMuyeCKO BbILepxKKOH 
3a,aHHOH MpOLoMKUTeIbHOCTH. KoHCTpyKUMA peakTopa oGecneyHBaeT paBHO- 
Me€PHbIM NO OOLeEMY TIporpeB COA TOMJIMBA H HeEGOJIbINYyIO MpOLOMKUTEIbHOCTS 
KOHTaKTa JIEeTYYHX C TBEPJbIM MaTepHasiOM, 4YTO OrpaHHyUBaeT UCKarKatroulee 
AeCHCTBHE BTOPHYHEIX peakiLuit B MaporasoBoli dbase (*). Usyuenb Take MpOLyK- 
Tbl SKCTPparHpOBaHHA OeH3O0JIOM HeEKOTOPbIX NpoO TepMHyecKknH OOpadoTaHHoro 
Clana — TBepbIi OCTaTOK WH H3BJIe4eHHbIN MepBHYHbIN OuTyM. XapakTepu- 
CTHKa OOpPa3OB VM Pe3yVILTATHI MCCeEOBaHHA TIPHBeAeHbI B Ta6N. 1 u 2; cocTaB 
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~mhler 


Hep asbHoii YaCTH HeOOoralleHHbIX CJIaHWeB, HE MOMBepKeHHbI 3HAUHTe/b- 
bIM KOeOaHHAM, OnMCaH B IHTepaType (8). 

- CnekTpbi 9. 1. p. CHATHI Ha MpHOope, CoOpaHHoM no OOBIUHOM Cxeme As 3a- 
CH TIPOM3SBOLHOH CHeKTpa 9. M1. p. C YYBCTBUTebHOCTHIO JO 10!4 cnuHoB, Ka- 
mOpoBanHoM 110 JIMIIL uc 3anuchro camonucnem SIIII-09, no meroguKe, onn- 
aHHoH B (°) npu 20° u B HeKOTOpHIx cryyanx mpu —196° C c oxnaxkyennem 
MIIyJIbl H pesOHaTOpa %UAKUM asoTOM. PesybTaTam nocsleqnux usmepexuii 
AeT MOCBALEHO OTLe/bHOe coodujenue. [TpoOsi TBepqoro MaTepvasa H3MeNb- 
HDI nox cuTo Ne 100, BbicokoBasKuli TepMOOuTyM pacTBOpeH B J.ByKpaTHOM 
coMueCcTBe OeH3oa. 


: Ta6auua 1 

a XepaktTepncTuka UM pe3yJbTATbI HCCNeqOBaHHA OOpaswoB TBepZorO MaTepHasa 

e’ cm CoctaB MHHe- ' y ze S x 3 
, panbHou uacru,| & | ACHE HG) COMPOTMEI 1 e Eo 5 

a Bec. % of aM Ee . EL g 

he oT ne = a re 

an. Matepuan So ee | & 9 

* 3 K . se| mepem. moctosH, |} B°a,| Bris SS 

x } AC CO5 os. TOK TOK Qu: a5 = 2 
N o=e9 | 1008 500 B O.AF | Bes S 

i Onm >oo!| Eres = 
\ 

-_ Cepua 1. Ucxoguph cnaneu 

> 

4 4 { Kyxepcut o6ora- ‘ | 

ULeHHbIH Selo eal 9 s|sO9 Coleen dete nO, orto? 28 


KykepcuT, cMecb 


& 2 
t uz cnoeps A—E |46,59 | 14,96] 38,45]1,68-1019} 2,3-108 17 
3. | KyKepcuT uz con 
% A? 57,65 | 48,06} 24,081,5 -402°| 1,8-108 | 10,5 
un 4 JiukTHOHeMOBBIii 
a  CAHELL 80,35 | — | 19,65/4,0 -1010] 3,0-108 | 18,5 


Cepua 2. A. TepMuuecku oOpaboTaHHHh Ky KepcuTu3 npobdn 2 


Cynanell, Harperbtti 


fo: 280° ASO 47,21 | 34,04 [OS eetOM a5 oe t029 | 925°) 120 
360° 50,29119,07) 30,64 |3,1 -101) 2,0-10!0) 42 60 
380° Dove | 18,, 6430.82 13,0 d02E eT 6-120 43551 30 
420° 57,60} 19,80 | 22,54 |3,35-10%) 1,8-1019} 136,51 20 
430° 57,36 | 20,09] 22,55 — eC AT SO} eae 20 
450° 59,85 | 20,71 | 19,44 6,5 -1011] 4,7-1019| 99,0 0 208 
450° 61,75 | 21599) 16,26 )5,3 -10!) 4,2-1019}108,0} 45 215 
450° 64,45 | 23,01 | 12,54 |4,4 -1011] 3,6-10!9)162,0} 30 221 
Lp 64,95 | 23,06 | 14,09 “= Ae be LOL 2905, 0 179 
415° 66,88 | 23,45} 9,67 -- ee LOSO MOS. Oe eS 183 
520° 68,54) 23,17) 8,29 — 3,4-109 | 207,0 0 224 
520° 68,79 | 24,61) 6,60 — 5, 9-408 |246,0) 15 223 


5. Taepguh] ocratTok nocne 9KCTparupoBaHHa 


OctaToK culaHia 
oO 


50,33 }18,15 | 31,52 48,9 
380° 52,161.48, 12)).29,, 72 60,0 
420° 60,26 | 19,84 | 19,90 141,0 


WwarOwl Wea wa 


XapakTepucTruka TepMOOHTYMOB 


A Ouementapuplii cocTaB, Eee. puxerer 
a Martepuaa eae Mon. Bec |CHBH. cur- | KeporeHa, 
a Hava Bec, % 
e cali |) sus joqat+s ae ais 
OKCTpakT W3 CaaH- } 
a mpu: 360° 79,65 14,30 6,05 930 Bain 4,1 
380° 82.66 | 10,98 6,36 818 5,0 12,4 
420° 84,74 10,57 4,69 750 34,0 30,0 


OcHOBHEe pe3yAbTaTH. Cnextp 9. H. p., cHATEI npu 20) 
Jia KOHWeHTpata (puc. 1, a) CBUeTebCTBYeT O HaJIMYHN CpaBHHTeJIbHO, MHTCE 
CMBHOFO CHrHaia c cbakTopom g = 2,002, nosymupunok AH = 0,6 rayc 
4HCJIOM HeciapeHHbIX ciHHOB ~ 10?”. JI1a AMKTHOHEMOBOrO Clana TaKKe Xé 
pakTepeH y3KHii, HO JOCTaTOUHO HHTeHCHBHBIM cura (puc. 1, 6), CXOTHbIM C 
cnextTpom JI®IIT. B stom cayyae g = 2,002, AH = 0,6 raycc. 

= Kak H3BeCTHO, MOJMCONpAxKeHHbIe UH apomMaTh 
yeCKHe CTPyKTYpbl XapaKTepH3yIOTCH y3KHM OJHC 
KOMIMOHEHTHBIM CHrHaJIOM Cc g-(aKTOPOM, paBHbl 
g-cpakTopy cBoOofHoro 9/eKTpoHa, 

TlomyueHHbIt cneKTp 9. Tl. p. AIH KOHICHTpaT 
MOMTBEPKLaeT MPeMMOORKeHHA O 3HAYMTEIbHOH YI 
JIOTHEHHOCTH KeporeHa KyKepcuTa, HOHE JaeT OMHC 
3HauHOrO OTBeTa Ha BOMpoc O XapakTepe ero CTPY! 
TYpbl. 
Jlna HeoOoraujeHHoro culaHia (O6pa3ubl 2 Hv 3 
a TakxKe JIA MOABeprHyTbIX TepMOooOpaboTKe oOpas 
wop 5—16 (Ta6m. 1) momyueH CeMHKOMMOHEHTHEI 
curnan c AH = 55 raycc (cm. puc. |, @). Odoramye 
He CaHIa MpHBOAMT K yameHuIo M3 Hero Tex CI 
CTeM, KOTOpble JalOT MHOFOKOMMOHEHTHBIN CHPHAaI, TC 
BUMMOMY, MHHepaJibHOro MpoucxoweHuA (MO Bce 
BepOATHOCTH, coeqMHeHHA Mn). | 

CrpykTypa 93THX CHFHaJIOB BO BCeM H3y4eHHO 
quana3oHe TemilepaTyp OCcTaeTCA HEH3MeHHOH. 

TlockobkKy CneKTpbl 9, 1. p. Quid npoO cepun 
W3YYCHbI B OCHOBHOM JIMIb Ka4eCTBeHHO, B TaOJI. 
TIPHBeMeHbI pe3yJIbTATbl MpHOMMKeHHOFO COMOCTAaBI 
HHA HHTCHCHBHOCTH CHrHaJIOB 9. Tl. p., BbIPaxKeHHO 
B YCJIOBHBIX eCHHMINaX, HM YlebHOe COMpOTHBIeHH 
B OM-CM. . 5 

C MOBplieHHeM TeMMepaTypbl H30TePMHYeCKO 
BbiqepxKKH OT 280 fo 360° WHTeHCHBHOCTD CHrHasO 
JIA Cana, BbIepxaHHoro B TeseHHe 120—130 mun 
He3HaYHTeIbHO yBesMunBaeTCa. Pe3sKuH pocT MHTEeE 
CHBHOCTH CHrHaa 9. Tl. p. cooTBeTcTByeT ty = 420 

16 TlockobKyY HHTCHCHBHOCTb CHIHaJIOB 9. Il. p. 3aBl 
ie a CHT KaK OT 3HayeHHaA ¢, TAK HM OT MpOODKUTEII 
Pac. i. “Cnekip.9.. a., |p: : 
kouuentpara (a), quxruo. HOCTH MSOTepMMYeCKOH BbIepxKKU T, Ha UC. 2 nip! 
yemoporo canna (6) une. BeAeHa KpHBax 3aBucumoctu / = /(t,) npu t= cons 


o6oraileHHoro § — roprouero Kak BHHO 43 paccMoTpeHus puc. 2, KpuBaa aT 
wclanila (8) 3aBHCHMOCTH HMeeT [Be TOUKH MeperuOa B OOsac 
Temmepatyp ~ 420° u ~ 450°. z 


OTa KPUBaA XOpOWIO MOATBepxKMLaeT BbIBAHYTy!IO OJHMM M3 Hac paHee 
TOUKY 3pCHHA O POJIH BTOPHYHIX peakKIM B Npoweccax TepMMyYecKorO pass 
*KeHHA Clana. Ha pwc. 2 npuBeleHa Takxke KpHBad 3aBHCHMOCTH yeJIbHO! 
CONPOTHBJICHHA MaTepHasia OT TeMMepaTypbI H30TePMHYeECKON BbIAepxKKHU, a 
aHTHOaTHa KPHBOM 9. Ml. p., YTO HMeeT OObIYHO MeCTO B HEKOTOPOM MHTepBai 
TeMMepaTyp JIA MOJIMCOMpAxKeHHbIX CHCTeM. 

CieKTpax 9. 1. p. WIA TBepforo ocTaTKa MocJie 9KCTparHupOBaHUA HaGJt 
MaeTcA KapTHHa, MO-BHAMMOMY, aHaJIOrM4Had OMMCaHHOM Bbille. OHaKO Cc 
BbILIeHHeM ¢, OT 360 Qo 380° HHTeHCHBHOCTb CHrHaJIOB BO3PacTaeT HECKOJbI 
Oovlee SHAYHTEIbHO, 4eM Jia OOpasnos 6 u 7, MnTeHCHBHOCTb CHTHAJIOB WIA ST 
rpymnbl OOpaswosB mp Bcex 3HayeHUuAX ¢, KaK-OyATO Obl HECKOJIbKO BbIUe, 4 
Jit MaTepHasla, He MOABeprHyToro SKCTparupoBaHMio. 3HauUT, 4TO B TBEPKK 
OcTaTKe Tlocyle TeopeTHYeCKH NMOJHOTO yasieHuA JUMCTHIAMpyeMbIX B JaHH 
YCJIOBHAX N€PBHYHBIX MPOLYKTOB pa3sJIOKeHUA, BEPOATHO, OCTaeTCA XHMHUEC: 
HawOovlee yIJIOTHeHHAA YaCTb pa3O*KeHHOFO KeporeHa, C KOTOPOH U CBA: 
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{aOOaeMbIli CEKTP 9. Il. p. OTA WaCTb ABAAETCA MHHUMATOPOM OOpasoBaHHA 
KOHJ@HCHpOBaHHOM YaCTH TAXKeOH CMOVJIbI M elle OoMee yMJOTHEHHOFO KOKCA; 
AKTHBHOe KOKCOOOpa30BaHHe B aHHbIX YCJIOBHAX HAaYMHAeTCH, MO-BHANMOMY, 
pu 430—440°. 

_.Ha ocnospanuu Ta6n. | MOxKHO TakxKe MpocdeqUTb 34 KHHETHKOM pocta 
cHrHama ciekTpa 9.0. p. mpu tf, = 450°. IIpu +t = 0 / = 99,0, npu t= 15 
00 muH. J = 108 u 162, cooTBeTcTBeHHO. 

IpupefeHuble JaHHbie no BeH4HHaM / OTHOCATCH K CyMMapHOMY TBepJoMy 
OCTaTKY, OMHAKO JOA OpraHuyecKOH yacTH B HEM C pocToM /, H T YMeHb- 
ulaerca, NOITOMy akTHYecKHh 
pOCT HHTe€HCHBHOCTH CHrHaJoB 
9.11. p. ABAAeTCA ropa3yo 6o- 
Jjiee 3HAYHTeJIbHbIM. 

\ JjaHHbie Aa OXTYMOB TpH- 
ae B TaGI. 2. 

CnekTpbl 9. 1. p. QA 9KC- 
‘TparupoBanHol = |cmecu nep- 
“BUUHbIX MpOAyKTOB (6HTyMoB) 
xapaktepuayiorces 3HAYHTeEJIbHO 
TIOHHKCHHOH MHTCHCHBHOCTbIO 
eo 3. Tl. p. B HH3KOTemme- 


Be ree ee staseriinattien Puc. 2. Kpnppie 3aBHCHMOCTH HHTCHCHBHOCTH CHTHaa 
9.11.p., BbIpaxkeHHOM B YCJIOBHBIX CMHHHWAaX, H y]eJib- 
TeCKH oOpaOoTaHHbIM MaTepHa- HOPO| 3I@CKTPH4eCKOrO COMNPOTHBJeHHA OT TeMMepaTypbl 
JIOM; HHTCHCHBHOCTb CHrHaJloB H30TCPMHYeCKOH BbIeEp KKH CaHUeB 
‘Bo3pacTaeT mpH mepexogze oT 
ft, = 360° x 420°. Bce xe, BecbMa™ xapakTepHbIM CBHJeTebCTBOM rpoTe- 
‘KaHWA BTOPHUHbIX peaKUMii ake MPH OTHOCUTebHO HeBBICOKOM Temme- 
‘paType HW HeOO/bUIOH CTeneHH pa3/IOxKeHHA KeporeHa ABJIACTCAH XOTA HM He- 
OouIbi0e, HO COBCpHIC€HHO OYeCBHJIHOeC YBeJIHYeHHe HHTCHCHBHOCTH CHTHaJIOB 
‘B HM3KOTeMMepaTypHOM OHTyMe C NoBbeHHeM OT 360 oO 380°. Heo6xoyumo 
OTMeTHTb TakxKe, YTO HHTCHCHBHOCTb CHTHAJOB AJA PaCTBOpPeCHHOTO B OeH30NIe 
OuTyMa He CHW>KaeTCA B TeyeHHe Tpex CYTOK MoCJIe pacTBOpeHHA. 

CpaBHenue NOJIYYCHHBIX KAYCCTBEHHbIX JaHHbIX C Pe3yJibTaTaMH MS yteHn 
9. 1. p. B PaSMMUHBIX Yr AX (10—12) cBugereabeiByeT 0 3HAYHTeEILHO MeHbIeH 
‘TepMuuecKoii M XMMMYeCKOH CTaOWJIbHOCTH KeporeHa KyKepCcuTa Hu AKTUBHOHW 
'pouu BTOP HUHbIX peakuHi KOHAeCHCaMHH WH YNJIOTHCHHA Wake IPH OTHOCHTCJIBHO 
‘HH3KOH TemillepaType HarpeBa CJlaHIla. 


Unctutyt weprexumuyeckoro cHHTesa Tlocrynuno 
Akajemun Hayk CCCP 5 VII 1960 


WuctutyT xamMuu 
Akajlemuu HaykK OcToucKon CCP 
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Jloxaagn Anagemuu nayr CCCP 


" 


1961. Tom 136," Ni 4 


5. M. MAXAHJIOB, A. A. AXHASAPSAH u JI. C. BACHJIBEB 


CHHTE3 MW CBOMCTBA TETPA-x-NPOMWJIQZHMBOPAHA 
WU TETPA-x-BYTHJIQUBOPAHA 


(II pedcmaeaeno axademuxom B. A. Kasancxum 9 VII 1960) 


Tipu B3aumojelicTBHH TpuMeTHIOOpa HK AMOopaHa B rasoBon dase OOpasyercs 
MOHO-, JlM-, TpH- H TeTpameTH/I{uOopax (*), NpHYeM BbIXOJ, MocueLHero CocTaBAeT 
2,8% .U3 tpusTu60pa u AHOopana (8: 1) noy4aroTcA MpH STOM TpHSTHILMOOpaH 
H TeTpasTusgMOopaH (7), H3 Tpu-A-pomMi6opa STMM MeTOJOM CHHTesHpOBaHbl 
H-TIpOMWJI- HM HeECHMMeTPHYHbIM TH-A-nponMisnOopan (°). Terpa-4-mpomusyqu6o- 
paH TOmyyeH PelcTBHeM JIMTHHMaOMMHMMIMApuya Ha JM-N-TponunOopxopHs 
(°). Bee w3pecTHble alKWJIQHOopaHbl HJeHTHPUUMpPOBaJIMCb TOMbKO 10 yipyrocTu 
napa. Ilo muTepaTypHbIM JaHHbIM, YCTOMUYMBOCTD aJIKHJIMOOpaHOB pactTeT C yBe- 
JMUCHHEM YMCA SaMeCTHTeIeH, XOTH BCe€ OHH JAMCHPONOPUKOHMpyIOTCA Tph 
KOMHATHOM TemMepatType B paBHOBeCHY}!O CMeCb. 

Mpi uccneloBasi peakuMio AMOopana c OopTpHaKusIamMu (TpH-H-nponnsOopom 
W TpH-H-6yTHIGOpoM) B 9HpHOM pacTEBope H Hal, YTO NpH NponycKanun | Mose 
yMOopaHa B SpupHbI pacTBop 4 MoveH OopTpHaikuIa MpH KOMHATHOM TeMrie- 
patype nojysaiotcA TeTpaaikKWI{nOopanbl — TeTpa-H-ponMsi- u TeTpa-x-6y- 
THIqu6opaH —c Bplxofom 70—85%. Ecau xe B SHpHbI pacTBOp TpH-H- 
nponHa6opa 

4R3B + BoHe — 3R2BH — HBRz, 


R = a-CsH7; #-CaHo 


MPONYCTHTb paBHOMOJIeKyJIAPHCe KONMYeCTBO AHOopaHa, TO eperoHKOM Mpo- 
AYKTOB peaKIMH yjaeTCA BbIJeMTb, HapsAyy C TeTpa-N-lponuAMOopaHom, He- 
CHMMCTpHUHbIA = M-A-TpomHuquOop an. 

Bropod MccieqOBaHHbIi HAMM MeTOCHHTe3a TeTpaasKHIHOOpaHoOB OCHOBaH 
Ha peakUMH MexKIYy HOopaHoM HM ONepUHOBLIMH yJieBo,OposaMH. Ota peakuuA, 
OTKpbitaa Xepjiom (*), KaTaM3vpyeTcA mpocTbima sdvpamu (°) u Wo cux mop 
MpHMeHANach WIA NoWyseHuA OopTpHasKHJIOB. 

Mbi ycTaHoBHJIH, YTO B SPHpHOH cpeye npHx —70 — —30° pzNnOopan u ouedu- 
HOBbIe yrvieBOOpOAL! (IpomusieH- uM OyTeH-1), B3ATHIE B CooTHOMeHHH | : 4, 
oOpasy10oT TeTpaaiKHALHOopaHbl C BbIXOfom 48% | 


4CHz = CH — R + BeHe — (RCH2 — CH2)z BH — HB (CHz — CHeR»), 
= CHs; CeHs. 


CuHTesHpOBaHHble HAMM TeTpaaKUILMOoOpaHbl — BIOJIHe YCTOHUMBBIe Ccoe- 
AMHEHHA, BbIJepxKMBaIOLMe HarpeBaHve Jo 100° u crocoOHnble NeperoHATECA 
B Bakyyme. KoopulveHT NpeOMJIeHHA UX TIpH CTOAHHM Mocse NeperoHKu He- 
CKOJIbKO NOBbIMAaeTCA. OLHAKO Np HarpeBaHHU WIM NeperoHKe NposykKtTa Koohp- 
(UUMeHT NpenoMeHHsA CHOBa MOHMKaeTCA NO NepBOHAYAIbHOM BewIMUMHBI. 
Onpeneienue MoneKyapHoro Beca B OeH30e YKa3bIBaeT Ha “aCTH4HyIO MX 
AMCCOMMAaIMIO B pacTBope Ha JMaKHIOOpaH. 

Terpaaikun2u6opaHbl CaMOBOCIIIaMeHAIOTCA Ha BOSLyxe H OOMaaloT BbICO- 
KOM peaKIMOHHOM CHocoOHOCTHIO. OHH pearupyloT CO CMpTamu Cc OOpas0BaHHem 
SPUPOB [MadKHIOOPHbIX KHCJIOT 


(ReBH)2 + 2R’OH — 2ReBOR’ + 2He, 
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“aHHJIMHOM O6pa3yioT LuanKumbenHsamunoGopst 
(R2BH)2 ++ 2NH2CsH; — 2ReBNHCsHs + 2He, 
pu jelicTBUM MepKanTaHos Mpespamaiores B SpUupLI AMaNKMTHOGOPHLIX KHCOT 
(ReBH)2 + 2R’SH — 2ReBSR’ + 2Hb. 


Peakulun TeTpaal KH QHOopaHos C pasJIM4HbIMM peareHTaMH ABAIOTCA yO6- 
DIMM MpenapaTHBHbIMH MeTOJaMH CHHTe3a OopopraHHyecKHXx coesMHeHHH. Onn 
ONpOBOKAaoTcA B OOJIbIUIMHCTBe C1y4¥aeB OOPas30BaHHeM TOMbKO He€3HauHTeJIb- 
[bIX KOJIMYeECTB MOOOUHLIX MposyKToB. Tak, np AelicTBuv H-OyTHIMepKanTaHa 
[a TeTpa-H-Nponwi{HOopan Kpome apupa AH-A-MponHITHOOOPHOH KUCJIOTHI MOuy- 
jaeTcA elle HeMHOoro Spupa A-MpoMMJITHOOOPHON KUCOTH!. C 6O/IbLIMMH OC/IOXK- 
leHHAMH TIpoTeKaeT peakiA TeTpa-n-OyTHIAHOOpana C TMIMKOJIEM, B pesyJibTaTe 
‘OTOPOH ObIIH NOJYYeHLI B NpHOMM3HTeIbHO PaBHBIX KOJM4YeCTBAX PIMKOJIeBbIe 
upbl WM-H-OyTHIOOpHOH HM A-OyTHIOOpHOH KUCJIOTbI, M KpOMe TOYO elle TpH-H- 
yTHIGop. OSpasoBanne Noceqvero YKa3bIBaeT Ha TO, YTO TeTPaas KHIM OOp aHbl 
Ip JeHCTBUM HY KJeOpPHJIbHbIX peareHTOB He TOMbKO 3aMellalOT ATOMbI BOOpoAa, 
(0 H npeTepnepaioT Aucrponop WHoRUpoBaHue Ha OopTpHaKMVIEI H aJ1KUMOOpaHbl 

B o6mlem Buse mpolecc cieqyeT H300pa3HTb CXeMOH: 


hy __ReBYR’ + Ha 
{RoBH)2 x sat 
RsB + [RBH] 
| R’YH 
RB (YR’)2 + 2He 


f 


Pe, ws eens 


BosHukaloulu ankKumOopaH IpH eHCTBHH HyKJeopHIbHOrO peareHTa o6- 
‘a3yeT OopopraHHueckoe CoeMHeHHe C OHHM pasuKaJIOM Mp aTome Oopa, a Oop- 
pHaNKW ocTaeTcA 6e3 W3MeHeHHA (HalpuMep, B peaKIMM C VIMKO/IeM) WIM 
cTymaeT B peaKuuio, oOpa3ya, Hallpumep, C MepKallTaHoM 9Spup Ava KHITHO- 
lOpHO KucuoTHI (°). B pesympTaTe nociekveh peakiun B ra3000pa3uHbix MposlyK- 
aX IlpeBpallleHuaA TeTpa-H-ponuiAuOopana Mok AevcTBHeM MepKaliTaHa oOOHa- 
'YXKUBaeTCA He TOJbKO BOJOPOX, HO MH B HeEOOJbUIOM KOsMYeCTBe NpomaH. 

TetpaaikuiuOopaHbl cnocoOHbl pearHpoBaTb C OslePHHOBbIMH yrvleBoOpo- 
‘amu c OOpaso0BaHvem OopTpHasKWIOB, B YaCTHOCTH TAKHM IyTeM MO2KHO MoVy- 
aTb HeCHMMeTpHM4HbIe OOpTpHasKMJIbI. 


IKCNeEPUYMECHTAAbBHAA WACTS, 


yr or 


Bee onep aun mpoBosusucb B aTmMociepe cyxoro asora. JMOopan Monyuascs 
BbIxofoM 65—75% mpv6aBleHvem 9pupHoro pacTBopa spupata dTopuctoro 
Opa K cycneH3HH HaTpHOopruspusa B apupe. 


CuHuTes TeTpaalKuaAnOopan os} 


Tertrpa-vw-OyTtTuagau6opan. a) B 45 macyxoro aMsTHIOBOrO Supa 
acrBopamu 18,2 r (0,1 Mona) Tpu-x-6yTun6opa (tT. Kun. 109°/20 um, n* 1,4260; 
_ 0,7556), “ B pacTBop Mp HelpepbIBHOM MepeMelIMBaHHH MpolycKaJiH B Te- 
sHue 2—3 yac. 0,0275 Moa quOopana. Satem 3pup OTTOHAJIM B BaKyyMe BOJO- 
pyiinoro Hacoca H OCTaTOK NosBepranu dpakmMOHHpoBaHHOH Meperouke. 
lonyueno 17 r terpa-x-6yrunqMOopana c Tr. Kun. 40—41°/0,25 mm; n® 1,475; 


© 0,7647. Butxon 86,8% or Teoperuueckoro. 


. Haligeno %: C 76,26; H 15,04; B+8,75; H,,,, 0,82 
? CzHy9B. Buruucneno %: C 76,22; H 15,19; B 3,58; H,,,.40,794 


on. Bec: HaligeHo 216, BeruncneHo 252. 

) B 100 ma cyxoro quaTHAOBOrO atpupa pacTBopauu 0,375 Mona 6yTena-l, 
OXaKeHHbI Bo —30° pacrBop mponycKaJM Mp HelmpepbiIBHOM Tepeme- 
aHuu B TeueHve 4 yac. 0,075 Mona mu6opana. PacTtBoputenb ylaann, 


f 
3 
' 
a | 
, 
a. 
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HW ocTaToK dpakUHoHHpoBaiH B BakyyMe. I[louyyen terpa-4-OyTHmMOopaH 
c T. Kum. 40—42° mpu 0,25 mm; 1% 1,4352. Bpixon 45% or Teoperuueckoro. 

Terpa-d4-tponuagu6opan. a) B abupupit pacrsop 28,4 r (0,203 mona) 
TpH-A-pomu6opa (T. kun. 48°/13 mm, n2 1,4148) mponyckanu 0,055 mona 
mu6opana. Ilo orronke acupa MeperoHsu MpoxykTH! peakuuu. Tlonyseno 20,4 r 
TeTpa-H-IponMiquOopana c T. Kun. 33—34° np | MM, 12 1,4327; a2 0,7388. 
Burxox 70% or TeopeTu4eckKoro. 


Hatineno %: C 73,133 i 1o,40; Batis it: Haxt 0,729 
CgH15B. Brrancneno %: C 73,53; H 15,48; B 11,04; Haxr 0,736 


6) B 100 ma scdupa pactBopsu 0,375 Mona MponwieHa, HB OXJIaxKeHHBIE 
no —50° pacrBop nponyckamm 0,075 Moma gHuOopana. Ilocne orronKu supa 
ocTaTok (bpakUMOHUpoBau B Bakyyme. [lonyyenbi mpakunu: 1) 20—34°/1 ,2 mm — 
4,7 r; m0 1,4180;. 2) 34—36°/1,2 wm— 7,4 7; 720 1,4311;) 3)0B noByriKes 
oxlaxkaemolt Zo —70°, coOpano 4,6 r BemecrBa c n?° 1,4175. Bropas dpak- 
WHA MpescraBaeT co6ol TeTpa-H-NponuspMOopaH, BbIxon 45%. | 

Cuutes 1,l’-nu-x-nponuagu6opana. 15,5 r (0,111 mona} 
TpH-H-Iponmms6opa pacrBopssu B 100 Ma acupa, MU B pacTBOp MpolyckaJu B Te- 
yeHne 3 uac. 0,12 Mona qu6opana. Ilocme yqaneHua pacTBOpuTeiA B BaKyyMe 
ocTaTOK ToBeprasiH dpakuwHOHHpoBaHHon NeperouKe. Ilosmyueno: 1) 2,9 r Be- 
ulecTBa c T. KH. 33—34°/32 mM, 7 1,4088, orBeuatomlero No aHHbIM aHasHse 
A XMMHYeCKHM CBOMCTBAM HeCHMMeTpHYHOMY AH-A-TponmmnHGopany, BbIxon 16%; 
2) 6,5 r terpa-v-nponusguOopana c T. Kun. 33—34°/1 mM, 17 1,4327. 

TeucTtTBueaw-6yTtauona Ha 1,l-tu-n~-Nponuaauoopaun. 
K 2,8 r 1,1-aH-4-mponnsiguoOopana npvOaBsAM M0 Karam 9,5 Mi H-OyTaHoua.| 
IIpoucxouT 9HeprHuHoe BbImeeHHe BoROopona (2,15 1). Tlocne neperouKu mpo- 
YKTOB peakiuMH nosyueHo: 1) 3,8 r A-OyTHNOBoro 2c*upa WH-H-lMponnsOopHor: 
KHCJIOTBI CT. KH. 72—76°/7 mM, n29 1,4130 (aur. RaHHble: T. KAM. 66,5°/5 MM, | 
n® 1,4133 (*)); 2) 3,8 r Tpu-4-OyTHnGopata c T. Kul. 72—74°/2 mm, 12° 1,4088; 
d?° 0,8572 (uur. janie: r. Kun. 105—106°/8 mm, 7120 1,4080; 420 0,8567 (°)). 

PeakKUHH TeTpaarKHAANGOopaHoB CoO CHHUpPTaM4H. 
K 7,3 ° Terpa-A-MponuigHOopana No KalliaM mpHOaBiaiu 5,8 r x-OyTaHoua. 
@MpakUHOHHpoBaHHOH MeperoHKo mMomyyeHo: 1) 8,1 r x-OyTHnoBoro apupa’ 
JM-A-liponu6opHok KuCcAoTHI (63%) ¢ T. KAN. 59—63°/4,5 mm, 72° 1,4140 (aut.| 
qaHuble: T. KUM. 76—76,5°/15 um, 29 1,4133 (“)); 2)2,1 r nH-4-OyTHOBOroO acupa 
H-IIpOnMOOpHOH KUCAOTHI Cc T. Ku. 64—72°/4,5 mm; n? 1,4130 (MMT. JLaHHble: 
T. Ku. 83°/7 mm, n° 1,4120 (°)). B ompite nomyyexo 1,58 1 Bomopoga. Anano- 
THUHbIM iyTeM u3 10,5 r Terpa-4-6yTHgMOopaHa H MeTaHOvIa NowtyyeHo 8,45 r 
(65%) MeTHmoBoro apupa AH-H-6yTHOOpHON KMCJOTHI c T. Kum. 9O—91°/42 wm, 
Ae 12180; de 0,7845; MR naiiyzeuno 50,11; Bpraucneno 49,57. 


Hafigeno %C 69,26; H: 13,51; B 7,00 
CyHBO.f Beruncneno %: C 69,23; H 13,46; B 7,05 


PeakKUuHav TeTpa-H-6yTHARHGOOPpaHA C ITHACHTAH- 
KouemMm. K 10,5 r terpa-4-6yTHigqH6opaHa TIpH KOMHaTHOM TemMepaType 
mpHOapiaiH 2,8 r sTusenrinkosa. Peakiua, CONpoBOKMalOMlaAcA BbIeeHHeM 
BoLopoya, MposouKasacb 7 vac. Tlocne dpakWHOHUpOBaHHOH NeperoHKH To- 
myyeHo: 1) 3,25 r ravKxoneporo aiupa x-OyTHAGOpHOH KHCOTHI C T. KMM. 
80—81°/66 mm, n% 1,4140 (nur. qanubie: T. kan. 78—79°/66 mm, n° 1,4129 (Heyy 
2) 4,41 rpu-a-6yrunGopa cr. Kun. 64—67°/3 mm, 20 1,4260 u 3) 4,67 r raukone- 
Boro supa WH-A-GyTHAGOpHOH KUCNOTH c T. Kun. 155—156°/3 mm, n® 1,4350 
(HT. JanHpie: T. kun. 133—134°/1 mM, NPY Ach oA) o)). 


PeakuunH TeTpaaduKHAANGOopaHoB c aHHAUHOM. 
K 12 r Terpa-n-MpomuaM6opany npuOaBAnH Mo Kanam 12 r anununa. Hadsmto 
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WIOCb OOpasoBaHHe: OeslOro KOMIWVIeKCa, KOTOPbIM MOCTeMeHHO pacmanacs 
BhIeseHvem Booposa. Iloce neperonKH Nomy4eno 18,5 r (80%) au-A-nponnst- 
eHuamMuHoOopa c T. Kun. 120—123°/11,5 mM, ne 1,5049 (nur. jaHuHple: 
“Kun. 117,5°/11 wm, n° 1,5050 (°)) wu 1,3 r @paxumu cr. Kun. 90—174°/1 wu. 
a u3 7 r Terpa-N-G6yTHIgHOopaHa UH 5,6 r aHHaHHa Monyyueno 9,14 r 
76%) nu-H-OyTHIdeHuamMHoOopa c T. Kun. 142—144°/8,5 mm, 179 1,5003. 
iT. Jlanubie: T.Kumt. 139°/7, 5mm, 1? 1,5001 (*). B ombire nomyyeno 1155 ma 
omopoza. 

~Peaxkuuu TeTpaatrkKunAaHOopaHoB c MepKanTaHa- 
wu. K 7,1 r TeTpa-4-nponunzuOopany npHOaBianu 6,8 r 4-OyTHsIMepkanrana. 
lO Mepe TeYeHHA peaKUMM BbIeAIOTCA rasooOpasHble BewlectBa. IlosyueHo 
09 1 He u 95 ma mpomana. IIpu meperonke nosyueno 11,2 r (83%) H4-6yTuI0- 
oro supa M-A-MponMTMOOopHOl KuCOTBI c T. KUM. 98,5—102°/11,5 mm, 
FP 1,4580 (nur. qanubie: T. Kun. 98,2°/11 mM, n° 1,4590 (*°)) u 1,4 r aH-n-6y- 
aoBoro adupa H-MponusTHoOopHok KucoTH c T. Kum. 109—110°/2 mm, 
® 1,4895 (nur. qanHbie: T. Kun. 150°/13 mm, n® 1,4956 (?)). 

' AnasornunHbim nytem u3 8,05 r terpa-n-Gyrumgqu6opana u 8 r A-OyTHJIMep- 
anrana nlomysexo 10,13 r (75%) x-OyTHAoBoro Shupa AM-N-GyTUNTHOOOpHO!t 
acioTbi c tT. Kun, 137—141°/18 mm, 120 1,4604 (mur. Ranubie: Tt. Kun. 
18,5°/8. wm, n% 1,4548 (*)). ; 

_ IIpu neticraun 7 r a-nponvimepkanrana Ha 10 2 terpa-A4-OyTHAMOopana No- 
yseno 11,7 r (74%) x-mpomusnosoro adupa AM-A-OyTHNITHOOOpHO KHCJOTHI 
T. kun. 122—126°/18 mm, n% 1,4600; a” 0,8310, MR naiineno 65,79; Bprunc- 
2HO 65,98. 

Hatineno OOO aloatae (aoa Tal AID GAs TAR ISSN alor are 


CyHesBS. Briuucneno %: C 66,00 Eos B 5,90 
MuerutTyT opranuyeckoli XHMHH Tloctynusi0 
um. H. J. Senuuckoro 6 VII 1960 
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Jlornagn Ankagemun nayr CCCP 
1961. Tom 136, Ne 4 


B. O. MOXHA4 xu H. MI. SYEBA 


CHEKTPO®OTOMETPHUYECK OE HCCJIEROBAHHE BORHbIX 
PACTBOPOB HOJNOJIMBHUHHJIOBOrO CHHUPTA 


({1pedcmaeaeno axademuxom H. H. Yepraeeum 5 IX 1960) 


Cuvee oKpalliMBaHue C HOJOM WaloT, KaK H3BeCTHO, Hé TOJIbKO KpaxMasl WJ 
aMuI03a, HO M MHOrve Apyrve HeopraHuyecKHe M opranvyecKHe CoeqMHeHH 
pa3JIM4HOM XMMUYeCKO CTPyKTypbI. Crofa OTHOCATCA THApooKucH KabuuA. (*} 
¥ uupkona (7), oneym (°,4), alletaT Kanna (°), OCHOBHOM alleraT antana (°® 
M mpaseofquma (°), 3amMelleHHble cbaBona ('°) w KyMapHua ("), HapllenH (2), 
KopTH3oH (1,14), xomeBaa KucuioTa ('°), HaJIOH, NOMBUHMOOpat (7°), GeHsamuy, 
nunepuu (!”) w MHorve Apyrne. | 

B 1926 r. pet u Wrapk (*°) o6Hapy2xKu, YTO NOJIMBMHUAIKOFOIb Take 
laeT Mp B3avMoselcTBUH Cc HosOM CHHee oKpaluBanue. B 1933 r. Mununep ¥ 
Bpaken ('*) coo6uiuu, YTO CHHee OKpalllMBaHve OOpa3yeTCA TOJIbKO C MOJHO- 
CTbIO ealleTHJIMpOBaHHbIM MOBMHWJIOBbIM CIIMpTOM, a cuMpT, CoxepKamnA 10% 
HU Ooubile 3BeEHbEB NOJMBUHUJalleTaTa, aeT C HOLOM MaJIMHOBoe OKpalllMBaHHe. 
B 1936 r. nosBusnacb paOota Tanea o CopOuHH ola NOJMBHHHJIOBbIM CMUpTON 
(°). B nareHtHoi autepatype (**) mpHBOAATCA KpaTKue JaHHble oO Noy4eHHH Hog, 
NOJIMBHHUaIKOPOA B pacTBopax. 

VofnouMBUHHAOBSI4 cnupT Hapsawy c MoxMcTsIM KpaxMaJiomM Hu HojaMu 
NO30H NpescraBsAeT OCOGbI HHTepec, TAK KaK OH OOafaeT WeHHbIMH OnosOorHye 
CKHMH CBocTBaMH (°") (aHTHMMKpoGOHoe HM JIedeOHoe eHCTBHe, HeETOKCH4 
HocTb). Kak noKa3aHo B paOoTe (*%), 9TH CBOMCTBa pacTBOPOB Hoa H HOABbICOKO 
HOJIMMepOB CBA3AHbI C HX IBeTHOCTbIO. 

IIpHHvMad BO BHHMaHHe STO OOCTOATEILCTBO HM NOYTH MONHOe OTCYTCTBUE 
B JIMTepaType SKCNePpHMeHTAJIbHbIX JAHHbIX O B3AaMMOJeHCTBHM Hola c NoAM 
BHHMJIOBLIM CNMPTOM, Mbl pellHJIM IpHMeCHMTb JIA M3y4YeHHA STOM peaKUul 
HCCJIEOBaHHe CIEKTPOB MOPAOUeHHA BOAHbIX PaCTBOpOB HOANOAMBUHMANKO 
roma B HHTepBate 220—800 mu. 


OIKCNePpHMeHTAaAIbHAA 4H 2.C ib 


PacTBopbt HOANOMMBUHMMAIKOFONA Nowyuaucb U3 NOAMBUHMJOBOrO Cup 
Ta NpousBogcTBa 3apoya «[lomuBuHumauetaT» (Epepan) c cofepmannem 2,9 % 
OCTATOUHBIX alleTaTHbIx rpynnm. 0,5—1,0% pacTBoprl HosNOMBHHMAANKOrOU: 
TOTOBHJIMCb Ha [BaxkKbl MeperHaHHOM Bose WeHcTBHeM paccuMTaHHOrO KOJIMYe 
cTBa Hoa B pacTBope Hofuctoro Kalua. IIpenapaT Hoga KBanupukKaluu xX. 4 
moyqBeprasica IBykpaTHOH Bo3sroHke. CnekTpotboToMeTpHuecKkne MCCeqOBaHH: 
IIPOW3BOLMIMCb IIpH KOMHATHOH TemMnMepaType Ha cmeKTpodotometpe C®-4 
IIpucoeyqunenne Hoa K NOJMBAHHJOBOMY CIMpTy HCCMeqOBaHO HaMM B MHTep 
Basle 3HaueHHH OT 0,05 r Je na 1 F NomuBUHMIAaNKOrONA Jo 4,3 r J2 Ha 1 Fr nom 
BUHMJaKorouA (puc. 1). TlonyyenHad KpuBaA wMeeT BU U30TepMbI acop6uH 
Mpelinqanuxa. 

QUEKTPOHHEIH CNEKTP NOrOUleHHA BOAHOFO pacTBopa YMCTOTO NOJIMBHHHIO 
BOrO CUpTa B HHTepBasie 250 —800 Mu uMeeT OJHY No/ocy NorsoujeHuAa C MaK 
CHMYMoM Mp 278 mu. AOcopOuHOHHbI cneKTp BOAHOrO pacTBopa HoOANOMBH 
HHJaNKOrOIA XapaKTepH3yeTCA B YKa3aHHOM MHTepBaJe YeTLIPbMA NoOJIOCaM! 
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lOPIOUeHuA C MAKCHMyMaMH MIpu 226, 288, 350 u 620 mp (puc. 2). IIpu yBesH- 

MH B pacTBOpe KOHIeHTpPalMH Hoa B CieKTpe NorioWleHHA pacTBopa fios- 
WIMBUHHJANKOrOIA MaKCHMyM Mp A = 620 mp HeCKOJIbKO CMellaetca B CTO- 
HY KOPOTKHX JWIMH BoJH. AOcopOUHoOHHbIi cneKTp pacTBopa fio_noMBUHE- 
fOBOrO]§=6CNMpTa = pecTaBsAeT 
OMHYIO aHaOruIO cneKTpam no- 
JIOUeHHA  BOJHBIX paCTBOPoB 


SbI, MO/YYCHHbIX eliCTBHeM Ha t 
| MOJIMMepbl ofa B pactBope ~ 
yuna. B oTiMune OT Kpaxmaja 

_ aMMJIO3bI NOuyyenve WoAHoro 0 : 

OMIeKca NOJHBMHWaKorolAa : eae 
YracTHA MOAWNA, HaNpUMep pyc, 1, 3asucuMocth ontHuecKoii mioTHocTH pac- 
HCTBHEM aJIKOPOJIbHOrO pacTBO- TBOPOB HOMNOUBHHHIOBOrO cnHpTa np! no- 
ia wowa, He yjaerca. Ilostomy CTOAYHOM KOHUEHTPalHH MOMBUHHJOBOrO cnupTa 
akcumyM mpi X = 226 MB, mpu- 4 BapbHpylouleH KOHUECHTpauHu foza qua = 
aiexk anit Pap aTHpoBaHHomMy Lia eae, ack een Leg ease 
RS ag PauHA MOMMBHHHJIOBOrTO CiHpTa B pacTBopax 
Mony J’, mocTtosHHO mpucyrcr- 0,5 Bec.% 

eT B cCMeKTpe Mmorvomexus 

WAHOTO =9pacTBopa HosMoUBH- ; 

WlanKoro.a. Makcumym pu A = 288 Mp, npuHHaqexamuit CJIOXKHOMY 
HMouy Ja, ABMAeTCA TaKxKe NOCTOAHHBIM HM BMeCTe C TeM O¥eHb YCTOMUMBEIM 
“OTHOMICHHH JeHCTBUA M3ObITKa NO/JIMBHHMMaKorois. B To BpeMa Kak Mak- 
WMyM Mipw A = 288 My B cheKTpax MOrOMeHHA BOANBIX paCTBOPCB aMUJO3EI 


2a eS ne Sen Pare d Sas ea | 
220 240 260 280 300 320 340 360 380 400 440 480 520. 560 600 640 680 720 Th me 


i 

PS. : 

mc. 2. KpuBble normouleHuaA BOAHEIX pacTBopoB fioxMOMMBHHHOBOrO CrupTa. Toma coA 
acrBopa 0,0063 cm. A — KonyeHTpaiia nowMBHHMOBOrO cnupta 0,1 Bec. %,C, :a — 0,001 N, 


=— 0,002 NV, e — 0,004 N, e — 0,008 N, 0 — 0,01 N, e — 0,016 N.B — KOHUCHTp ana m10- 
aBUHHOBOTO CHupTa 0,5 sec.%,C; :a,—0,005 N, 6, — 0,01 N, 6, — 0,02 N, 2, — 0,04 N 


dy 0505 N; ey — 0,08. 1N 


é 

Li 

| ae yxke Tip oTHOWeHuUH 0,2 r J2 Ha | 7 aMHJO3BI, B pacTBOpax Hommosu- 
MHUAaNKOFONA OH COXpaHseTca pu oTHoueHuM (,0635 r Je na 1 Pr noaMBu- 
W1alKOrowA. 

_ Maxcumym pu A~€00—620 mu, Kak M3BeCTHO, HaGsmIOJaeTCH B CHHUX 
OAwbIX pacTBopax jiofa B NpPHCyTCTBHM BbICOKOMOAMMepOB HM, OUeBHLHO, CBA- 
aH C WeHTpoM cue okpacku. Makcumym mpu A~350 mp mocToAHHO HaGw0- 
aeTCA B BOJHbIX pacTBopax Hosa, OKPpallleHHbIX B XKeJITbIM WIM KpaCHOBaTbIil 
BeT. B uccmeqoBaHHbIX HAMM CIeKTpax MOFOWeHHA CHHHX BOLHbIX pacTBOpoB 
MOJIMBHHMJIOBOrO CNHpTa, a TakKxKe MPpHpOAHbIX BbICOKONOJMMePpOB MaKCH 
[ mph A~620 My HeH3MeHHO COMpoBoxKaeTCA MAKCHMYMOM Tipu 3cO0 Mp. 
A peuleHHA Borpoca, C KaKMMH IWeHTpaMM OKPaCKH CBAZAHbI STH Ba MaKCH- 
‘yMa TOrJiOuleHHA, MbI NpOMsBeH UCcyIeqoBaHHe aOCOpOWMOHHbIX CIeCKTPOB 
eCUBeYeHHBIX pacTBOPOB HosNoMMBUHNJaIKOroA. Ilocme paspyuieHHuA WeHT- 
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pa CHHeli oKpacKH HarpeBaHveM pacTBopa HOAMOAMBUHMMANKOTONA LO 70) 
*KMIKOCTb IIPHHMMaeT XKE/ITYIO OKPacKy. OTa OKpacka B Aa/bHenIWeM COxpaHy 
eTCH IPH OXJaxKJeHHH pacTBopa JO KOMHATHOM TeMMepaTypbl B TeveHHe Bpd 
MeHH, JOcTaTOUHOrO WIA NOMyYeHHA CneKTpa. Kak BHHO M3 pHe. 3, B CHekTE 
OriouleHHA HarpeToro pacTBopa HaOsOfaloTcA TpA MaKCHMyMa: NpH 226, 28 
u 350 mp. Takum o6pa3om, paspyllieHve HarpeBaHveM WeHTpa CHHeH OKPacK 
IpHBOANT K HCYeSHOBEHHIO MaKCHMYM@ NOMOWeHHA TpH 620 mp, Tora Ka 
MaKcuMyM ipH A = 350 mp coxpansetca. Ilo oxnawkjenun pacTBopa nocaiey 
Hull BHOBb NpvoOperTaeT CHHIOIN OKPaCKy, H B CheKTpe MOrsouleHHA ero CHOB 


OABIAeTCA MaKCHMyM: upH A = 620 Mp (puc. 3). 


i} jh 
10 


= oe ee ee xy 1 a ak sea mel a ete Sie teen fh ne 
220 240 260 280 300 320 840 360 380 400 440 480 520 560 600 640 680 720 760 Mi 


Puc. 3. KpuBble NOrsomeHHA BOLHOTO pacTBOpa HOLNOMMBUHMJOROTO CnupTta, GCeclBeueHHO 

HarpeBaHheM HW MpvOaBeHveM THOCyJb@ata HaTpHxA. KoHUeHTpallHA NONHBUHHJOEOTO Cnup 

0,5 Bec.%, KOHWeHTpauuA ona 0,05 Bec.%. Tonmuna cnoa pacteopa: A — 0,C063 cm, B 

0,1 cm. a — pacTBop Jo o6ecuBeunBaHHa, 6 — pacteop, OCecuBcueHHbI HarpeEaHveM, 6 — pé 

TBOp, OOe€CIBeveHHbIM npHOapsennem NaeSeOs, e — pactBcp, CCeclEeueHHbI HarpeBankem 
MO OXMaKMCHHH BOCCTAHOBMBIUMH OKpacky 


IIpu gelicTBuu THOCybLdaTa HATPHA Ha NOMYYeHHbIN B pesybTaTe HarpeB 
HHA pacTBOpa HOANOMMBUHHAIKOIONA KeNTbIM PacTEOp, NoceqHuH NOH 
CTbIO QOOECIBEYHBAeTCA, NpHueM B CMeKTpe NOFJicwWeHHA eFO UCUeS2IOT MaKC 
MYMBI 1p 288 u npu 360 my. Makcumym xe npy A = 226 Mp, npuHaaeKall 
rupaTHpOBaHHOMY aHHouy J~, He TOJIbKO COXpaHAeTCA, HO EBOSpactaetT (puc. ¢ 
4TO H CJlelyeT OXKUDaTb NO peakiuu B3aMMogehcTBuA NazS:Os c Hopom. I] 
JleHcTBuM u3s6bITKa NaeS:Os Ha CHHHH pacTBOp HOANOAMMBUHUMANKOTONA paciB 
MIHOBEHHO TIOJIHOCTbIO OG6e€CIBeYnBaeTCA, NpHyem B aCcop6UMOHHOM CMeKT 
TaKOrO O€CIBETHOrO pacTBOpa COXpaHAeTCA eCAMHCTBCHHBIM Ma@KCHMYM MNOrJd 
WeHHa mph A = 226 mp. B otanune oT pacTEopa HosNnOMMBUHUNAaKOTON 
oGeciiBeyeHHOrO HarpeBaHHeM, PacTBop, OOeECLBeYeHHbI THOCYMb@aToM HAaTpH 
He BOCCTaHaBJIMBael HH KeJITOH, HH CHHeH OKpackH. 

OGeciiBeuMBaHHe XKeNTOrO BOAHOTO pacTBOpa Hoa THOCyEPaTom Bse4 
3a COOGH OJHOBpeMeHHoe HCue3HOBeHHe B CeKTpe NOTOWIEHHA pacTBopa JB 
MaKCHMyMOB: pH 288 u 3c0 mp. 

Jima yTOUHeHUA XapakTepa 9THX MAKCHMYMOB NOPJIOWeHHA MbI MpOH3Be. 
WccleOBaHve aOcopOWMOHHbIX CMeKTPOB Pa3BeMeHHbIX BOHEIX pacTBopoB JC 
a Take J2 B XOJIOJHOM pacTBope e1Koro Kau. OGa 3TH pacTBOpa MMEIOT XE 
Tyl0 oKpacky. B cnekTpax MNOrmoMleHHA STHX PaCTBOPOB Cb OOHApyKeH pes 
BbIPaxKeHHbIM MaKCHMyM pv A = 360 MH, B TO BpeMA KaK MAaKCHMYM TI 
’~288—290 mu copepmieHHo oTcyTcTBoBan. M3 atoro calelyeT, YTO KENT 
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OKpacka JlaHHBIX paCTBOPOB CBA3aHa C HAJIMUHeEM B ClieKTpe MOMOMeHHA Mak~ 
CHMyMa Tip A = 350 mp Xu 4TO MakcumyM np A~288—2S0 mu He HMeeT HHKa- 
KOrO OTHOWIeCHHA K WeHTpy *KeJITOH OKpacKH. OTH anHble HAXOJATCH B NOJIHOM 
COOTBETCTBHH C pe3y/IbTaTaMH, NOJYYeHHBIMH Np W3yYeHHU CMeKTPOB NorJio- 
ICHHA OeCIBETHbIX BOJHbIX pacTBopoB KJOs u KJOs. B aTHx cmekTpax Ha- 
MH OOHApyxXeHO 3aMeTHOE MOFJOUeHHe JMWb H3NyyeHHA Mpu A~250 Mp, 4TO 
B OTHOWIECHHH aHHoHaJOs Opbiio paHee noka3aHo OTpv vu Konuuk (?"). Makcu- 
MyM mpH A = 350 mp B cmeKTpax norjoujeHua pacTBopoB KJOs u KJOs co- 
BepUIeHHO OTCYTCTBOBAI. 

- MakcumyM nornomenua npu 226 Mp, mpHHadexkallni ruypaTupoBaHHOMy 
aHHuouy J~, Xapaktepu3yeT aOcopOWMOHHbIM CneKTp OeCuBeTHbIX PaCTBOPOB 
HOMMOB MW He MMeeT OTHOLWECHHA K WeEHTpaM OKpaCKH, TOUHO Tak Ke, Kak HW MaK- 
cMMyM Mipx 288—290 mv, npvHayeKalllvi CnowKHOMY aHHony J,. ITHM, NO Ha- 
UIEMY MHeHHIO, MOXKHO OObACHUTb TOT (bakT, TO HU pacTBOPE! fiogupos (74), Hu 


pacTBop Tpuviionuga J, (2°, °°) anTumuKpoOHoro jlelcTBHA He OKa3bIBaIOT. 
MakcumyM morjowenna npu 350 Me mpuHatmexut JO, KoTopbii yuacTByeT 
B O6pa30BaHHH WeHTpa OKpaCKH 2KeJITHIX BOMHbIX pacTBOpoB ofa. MakcumyM 
pw 6£0—625 mp cBA3aH C LeHTPOM OKPaCKH, XapaKTepHbIM JA pacTBOPOB 
Holla B MpvcyTCTBHH BbICOKONOAMMepOB, B TOM UMCe NOMMBUHMJOBOrO CnupTa. 
_ Kak noka3uHo B paoote (?°), Hof, BKJIOUeHHBIH B MQJIEKYJIY BbICOKONOMMMepoB, 
OOHapyKuBaeT Ooslee BbICOKHii AHTHMHKpOOHbI sddekT, vem B BuJe JO-. 
V3 storo cielyeT, YTO WeHTp CHHeH OKpacKH OONalaeT CAMOCTOATeENbHbIM WHIE- 
BUY asIbHbIM AHTHMUKPOOHIM 3cpheKTOM HapsAsly C WEHTPoM %KesToW oKpacku. Ax- 
THMHKpoOHOe JeHCTBHe CHHHX PaCTBOPOB HOBLICOKONOJMMePOB eCTb Ppe3yJIb- 
TaT CyMMapHoro JlelictBua JO™ u cHHero Kommuiekca. PaspyiieHHe THOCyJIbatom 
HaTpuA STHX WEHTPOB OKPaCKH IPH MOJIHOM OOeCUBeYHBAaHHH PaCTBOPOB Compo- 
BOK aeTCA HCYeSHOBeEHHeEM B UX CieKTpax NOFoWleHuA MAKCHMYMOB pH A~ 
—~350 Mit unpu A~620 mr u BuleveT 3a CoCo NOJHY!0 NoTeplo AHTHMUKPOGHOH 
aKTHBHOCTH PpaCTBOPOB. OTOT BLIBOL HAXOHTCA B COOTBETCTBHH C JaHHbIMH, NpH- 
BeJleHHbIMH B paGotax (7, ?*) oTHOCHTembHO cBolicTB J*. AHTHMUKPpOOHble CBOii- 
-CTBa CoeqMHeHMH, Coepakamux J* HCNOb30BaHbI OHM M3 Hac WA Noyuenus 
weueOubix Npenapatos. MosnoMBMHHJOBbIN ChUpT OCHapyKHJ, HANpMMep, BbIpa- 
MKEHHbIH MOJIOMKUTEbHbIN JeueOHDIN 2@dekT Np TakuX 3a00JeBAHHAX Kak 
OCTpbIM WH XPOHHYeCKHH TOHSHJHT, O3CHA, OTHTbI, KAHJMJO3bI CIM3UCTBIX O6o- 
WoueK, JH3CHTEPHA UH pA Apyrux, a Take Kak KPOBO3aMCHHTEeUb . 


BotaHuyeckni uucTHTyT uM. B. JI. Komaposa 
Akafemun Hayk CCCP 
MuctutyT o6mel H HecpraHnueckoh xHMHH HM. H. C. KypHakosa 
Akafemuu Hayk CCCP 
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Axanemux A. H. HECMESAHOB u P. B. FOJIOBHS 


MHJOJIBHOE 3AMbBIKAHHE A30bEH30JIA 
C WHKJIOTEKCAHOHOM 


IIpw ucceqoBaHu peakUMn pasioxeHua OopopTopuga PexunduasonuA B 
Pa3JIM4YHbIX KETOHAX HaMH ObIIO YCTAHOBJIEHO, YTO B alleTOeHOoHe, AUSTHJIKeTOHE, 
MeTHJIOYTHIKeTOHE, JMIPOMNMKeTOHE H alleTOYKCyCHOM Supe pasnorKkeHve wey 
HalleyiOo Cc BbifesleHHeM a30Ta. PeakiMM B TeTpaJioHe HW LWHKJIONeCHTAaHOHe MpHBo- 
J\MIM K TIOUTH MOJIHOMY BbIJleJIeHHIO a30Ta H3 (eHHJILMa30HHA, HO B 3TOM CuLy- 
yae ObIIM Takx%Ke QOHAPYXKeHbI CJle{bl AHUMHA UM Oopodropusa aMMOHHA. ; 

CoBepilieHHO HHate MpoTeKaeT peaKUMA pa3JloxKeHHA PeHMJIAMAa30HHA B ILAK- 
JlOreKCaHOHe HM eFo MeCTHJIbHBIX ToMoJIorax. B STOM Culy4dae BbieseHve a30Ta He 
mponcxoszuT. DeHu{NasoHUll BOCCTaHaBJMBaeTCA Jo PeHHJITHApasHHa, KOTOpHI 
oOpa3yer *eHHJIrHApa30H WHKJOreKCaHOHa, WHMKJIMSYIOUIMUCA B TeTparMspoKap- 
Oa30n. PeakiMa COonmpoBoxkKaeTcA BbieleHHem Oopotptopuya aMMOHHA, T. e. 
3JeCb HMeeT MeCTO OObIMHOe HHAOJbHOe 3aMbiKaHle. 

B mpempilyied HalieHh paOoTe OblJIO NoKasaHo, YTO a300eH30/1 BOCCTaHaB- 
AMBaeTCA B rH paso6eH3o/1 THAPHAHbIM BOAOPOLOM KeTOHOB HM MHOFHX Apyrux 
opraHuueckux CoequHenni ('). IIpu B3anmofelicrBuu a306eH30/a C WHKJoreK- 
CaHOHOM YAMBUTeJIbHbIM OOpasoM, Kak H B CJlydae (PeHH/IANa30HHA, TaK Ke NMpouc- 
XOIMT MHJObHOe 3aMblKaHHe, OOpasyeTca TeTparHApoKapOasoul UW BbienneTCA 
aHWJIMH, a He aMMHaK, Kak B KJlaCCH¥eCKoM CuHTe3se Puwiepa — Ap6Oy3osa. 
B xKauecTBe KaTalM3aTopa OpaJicad KoMileKc TpexdTopuctoro Oopa c aHH- 
30JIOM. 

IIpuMeHenve TpexdTopuctoro Sopa Kak KOHJeHCHPYlOUlero areHTa B CHHTe3e 
MHLON0B mo Muwiepy omvcaHo paHee (?). B npofyktTax peakiun a306eH30Na 
C IMMKOreKCaHOHOM OOHapyKeH TakxKe deHuH30HUTpU (2%). Dennav30HUT- 
pHJI NOy4aeTCA B He3HAYMTeAbHbIX KONMUeCTBAaX (2%) H MpH B3avMONelicTBUM 
SGopodTopusa teHuAHa30HNA C WAKsOreKCaHOHOM H alleToHOM. Ilo-Buyumomy, 
3/\eCb HM€eT MeCTO HOBAA MeperpynmupoBka, MpHMposy KOTOPOH ellie NpelACTOUT 
BLIACHUTb. ’ 

OG6pas0BaHve HAAOJIbHbIX MpOMSBOLHEIX H3 as0OeH30/a UH OoposTopuna che- 
HU Ma30HHA, OYeBHAHO, BKJNOUAeT NepBOHAYaIbHY!O CTAaMIO BOCCTAHOBJIeHHA 
COOTBETCTBEHHO Jo ruApas0beH30Na UW PeHUITHApasnna. Ec B peaklluio C WMK- 
JIOreKCAHOHOM B3ATb BMeCTO a306eH30U1a PH pas0beH301, TO OOpasyeTca TeTparuy- 
pokapOa30u/1 C TaKMM 2Ke BLIXOJOM, KaK HM B CJly4ae a300eH30/1a. MuTepecHo oT- 
MeTHTb, UTO HECMOTPA Ha TIpHCyTCTBHe TpexTopHctoro Oopa Kak KaTaJM3aTopa, 
3eCb He MpOWCXOLUT GeH3HAHHHOK NeperpyinupoBku. B rayxom onbite, B OT- 
CyTCTBHe WMKJOreKCaHoHa, rufApas06eH30 B S:pupHOM PaCTBOpe MrHOBeHHO Me- 
perpylmMpoBbiBaeTcCA B OeH3HHH pH oOaBleHHA KOMMJIeKCa TpexdTopH- 
cToro Gopa c aHH3o/I0M. Ilo-BuAMMOMY, B WHKJIOreKCaHOHe CKOPOCTb HHJO/bHOK 
Neperpymuuposku no Mnwepy ropa3sfo Ooubule Oen3uqunHOH. B cayuae 
aso6eH30/1Ia. B TaKUX KeTOHAX, KaK G-TeTpaJIOH, JMMPONMNKeTOH, alleTotbe- 
HOH, IHKJIONeCHTAHOH, MOyuaeTCA TOJIbKO OeH3HAMH, HHAOJIbHbIX NPOHKBOL- 
HbIX OOHApyKeHo He Oblio. Ec B peaKUMH a300eH30J/1a C WHKNOreKCaHOHO 
‘BF; 3aMeHUTb CepHOH KUCJIOTON, TO W B WMKJIOreKCaHOHe HeT TOMbKO OeH3HHH- 
Had NeperpynmnupoBka. S 
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IIpu samene Tpexdtopucroro Oopa noryxnopreroli meqbio (CHHTes UHLOMOB 
o Ap6ysopy) Halleno ver AvcnpornopuMoHMpoBaHnne ruzpas0GeHn30ua C oopa- 
SOBaHHeM a300eH30Jla U aHHJINHA H Jaiblile peakiiuA He Mporcxognur. 

Mexanv3mM BoccTaHoBJeHuA Gopodtopugza denusqna3s0nua u agoG6eH30/a 
HukNorekcaHoOuHe UM N- VM O-MeCTHJIMLMKJIOreKCaHOHaX, BEpOATHO, OUHAKOB. Boc- 
aHOBJIeHHe MPOUCXOAMT THAPHAHbIM BOLOPOAOM, BbIPbIBAeMbIM H3 WUKMOreK- 
aHOHA WIM CFO MeTHJIbHbIX romMOJOroB. OOpasoBaBlinlicA PHApas0Gen30N pea- 
Tupyer C KeTOHOM, JaBad COOTBeTCTBYIOMMK SHTHApasuH. 


O HN—NH OH 
ok C.H; CyH; ==) | N par Si | 
RY x AMM mails y CoHs 
CoH 


5 TudenunwuksorekcenusruipasHh WHkKMs8yeTcA Cc OOpasoBaHuem TeTparnji- 
pokapOasouia No MexaHu3smy, lpejiomweHHomy JK. u P. Po6unconamn (°) a go- 
KasauHomy A. E. Ap6ysospm, tO. I]. Kuraesnim (*,°) a H. H. Cysoposnim c co- 
pyAHHkamnu (°), 
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¢\/ SO eee 
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OueBuHO, B STOM Cly4ae, TaK Ke Kak MU B peakunu Oumepa ("), oruensser- 
CA a30T, CBASAHHbIM HeNOCpeACTBEHHO C WHKJIOTEKCAHOBbIM KOJIbILOM. 


QKCTeEPHMEHTAALHAA WACTL 


B3aumojgelictBue Gopodtopuyza denusfuasoHUA C KeTOHaMy 
' C uukKaorekcaunonom. 10r (0,052mons) Gopopropuza denuapua- 
SOHHA B (OQ MJ WMKJloreKcaHoHa NepemMelWMBaIMCb B TeueHHe 4aca pH 40— 
50° (fo oTpHlatenbHOli npobbi c P-Hadtosom), 3aTeM ellie 4ac pH 110—120°. 
Tlocne oxiakneHuA peakuvoHHaA CMecb Obila pasOaBslena Sc*upoM, NpodusLT- 
poBaHa, ocafokK Copodtopuyza ammMonua npompit sdupom. Burxog 2,8 r (51,8%, 
(CunTaa Ha BSSATHIH B peakunio (enuApMasonnl). SpupHo-WukKsorekcaHoHOBblii 
(pacTEOp NpoMbIT pasOaBNeHHOM COAHO KHCNOTON OT aHunHa. AHHH BbIye- 
JieH B Bide OeH3ONJbHOFO NPOKSBOAHOTO, BEIXOZ 0,8 rT, T. na. 160—162°. Sdup 
‘M UHKJOreKCaHOH ObIvIM OTOrHaHbl, OCTATOK MeperHaH B BaKyyMe, BbIJeJIeHbl 
Be Ppakuuu: T. kun. 95— 104° (3 mm), Bec OT, rycToe MacyIo Cc 3anaxOM H30HHT- 
(puna, T. kun. 105—155° (3 mm), Bec 2,1 r, rycToe macno, 3acTbIBIee B Oesly10 Kpy- 
‘CTayMueckyio maccy. 

Tlocne npombiBaHHA NeTposelinbim SHpOM KpUCTadMYecKHH TeTparHyzpo- 
Kap6a3o1 Obl OTKAT; BhIXoOR 1,2r (13%), T. nu. 114—115°, muTepatypHble JaH- 
‘Hpe (*): T. ma. 114°. Cmemwiannaa npo6a c 3aBeOMbIM TeTparuspokap6a3oJIoM 
WaBHacbh Ges enpeccuu. Ilukpat TeTparuspoKapOasona uMed T. nt. 1382— 
133°; autepatypHble Aanupie (8): T. mt. 132°. 

_ Tleppan @pakuna u dunLtpat Bropok MpakilMN Onlin OObeAHHeCHEI, MPOMBITHI 
10% cepHol KucnoTO, cepHoKHCAble BbITAXKKH MeperHaHbl U B AMCTHIATe 
lonpeleiena MypaBbunad KMCJOTa KuIAveHKeM C CyJemoli (°). Brixon 2%, cun- 
Tah Ha B3ATbIN B peakUMlO P@ennIKa30HHH. ) 

_ ComeTHaAWuKAOrekKcaHOHOM™. M3 peakuMoHHol cmecu ObI0 
BbijeseHo 5,25 r (96,9%) Gopodropuza ammouua u 0,2 r N-Oens0nanusiuHa. 
IIpu neperonke B Bakyyme Nowly4eno 3 Fr CBeTNO*KeJTOrO Macyla, Cosep2Kalllero 
oT (ripo6a no Jlaccento), ¢ T. kun. 132—1E0° (15 mm). Macuio Obiio ~pacTBopeHo 
cnupte. M3 cnuptosoro pacrBopa Nouvyyexo 2,4 r xKeJ10ro nukpata 11-metuJ- 


* PeakuMA MpoBosnacb B YCJIOBUAX, ONWCaHHbIX B CMBITe C WHKMOreKCaHOHOM. 
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TeTparuspoKkap6a3oula ¢ T. nu. 168~—169°; auTepaTypHble MaHubie (*°): T. na. 
169°. . 
Haftigeno %: C 55,07; 55,17; H 4,46; 4,27; N 13,62; 13,72 
CipHigNaO,7. BpruncneHo %: C 55,07; Hi 4332: INI o spo 


3 maTounNka Oblo BbifeeHo 0,64 r nukpata 1|-meTusITeTparuaApoKapOa30sa 
ct. nu. 145° (remHoKopHuHeBble HIJibl); MTepaTypHble Janupre (*°): T. na. 145°. 


HafigeHo B %: C 55,25; H 4,56; N 13,85 


OO6uluii] BEIXOL MeTHITeTparuazpoKap6a3010B 0,0073 mona (14%, cunTad Ha B3A- 
THI B peaKUHio Gopodtropud (eHu/14ua30HHA). 

C nMeTHAUNKAOFTeKCaAHOH OM ™%. Ilonyyeno 3,8 Oopopropusa 
amMoHua (70,3%) uv 0,5 r N-6ex3onnanuinna. IIpu neperonke B BakyyMe ObiI0 
BbIJeleHO 3,3 r rycroro Macyla, Colep»kalllero a30T, ¢ T. Kum. 150—1€0° (4 Mm). 
U3 1,1 r sToro Maca nosyueHo 0,7 r nuKpata 3-MeTHJITeTparMapoKapOa3oua 
c T. na. 127—128°, kpuctanmusoBaH H3 CMecH NeTposehiHEI spup — OeH30N 
Chee 1) 

Haligeno %: N 13,77; 13,67 


OOM BEIXOL 3-meTuITeTparu~poKapOa30na 9,7% oT TeopeTH4eCKOrO. 

C WHKAOMTeHTAHOH OM ™®. [oun Bech Gopopropus penn quasoHHA 
pasJIOXKHJICA C BblJeeHvem a3o0Ta. BpigemeHo TobKo 0,2 r NH,BF, u 0,3 r 
N-6eH30U1aHMJIMHa. 


PeakwHA a306eH30/1a C KeTOHaMH 


CunkaorekcaHouom. K 10r (0,0549 Mona) a306eH301a B 60 MI 
WHKJOFeKCaHoHa Obi LOOaBseHo 10 Mul aHu301a, CosepxKatlero 3 r (0,044 Mons) 
Tpexdtopuctoro Gopa. Cmecb HarpeBaslacb npu Temmepatype 100—110° B Teue- 
Hie 2,5 yaca, 3aTeM Oblvla pa3sOaBleHa 2PUpoM, Npombita 5% cosAHOH KUCIO- 
Tou. M3 comAHOKUCABIX BbITAKeK Noy4eno 6,1 r (0,065 Moms) aHMIMHa C T. KM. 
175—180°. M3 opranuyeckoro cnon ObluIM OTOTHaHbI B BaKyyMe IWMKJIOreKca- 
HOH M MpOMyKTbI erO KOHJeHCalHH, OCTATOK NOABeprHyT MeperonKe c Neperpe- 
ThIM Napom. M3 guctuiata Bbileteno 3,3 r (35,1%) TerparugpoKap6a3oua. 

C n-MeTHAMHKAOFe KCaHOHOM *. U3 COMAHOKMCIbIX BOQHBIX BbITADKEK. 
ObIJIO BbideseHo 0,7 rcepHOKMCJIoro GeH3usuHa H 2 r (0,0204 movia) annua. 13 op- 
raHW4eckoro COA B BakyyMe ObIJIM OTOrHAHb! MeTHJILMKJIOreKCaHOH HU MpOAYKTbI 
efO KOHJeHCalHH, H3 OCTaTKa a306eH30.1 Obi yaleH MeperoHKol c napom. Bec 
ocTaBlleroca Maca 2,2r. U3 0,5ratoro macaa 6biio nomyyeHo 0.25 r nnKpata 
3-MeTHJITeTparufpoKapOasoua ¢ T. nl. 127—128°, cmewiaHHaa mpo6a c nuKpa- 
TOM 3-MeTHJITeTparHApoKapOa30Na TwlaBMlacb 6e3 Jenpeccun. OOuIM BbIXOA 
muKpata 1,1 r (0,00265 mona; 4,8%, CuvTad Ha MCXOMHbI a306eH30.1). 

CarTetTpaaouom ™. M3 peakuvoHHol CMecH ObiJIO BblilleeHO TOJIbKO 
3,2 r (59,7%) cepHokucnoro GeH3HMHa, CUMTAA Ha BOLIeMUMH B peaklHIO a3o- 
6eH301. Bosppattieno u3 peakuuu 6,55 r a306eH30N1a. | 

CyrunponuaketTouom *. V3 peakunonHot cmecu nonyyeno 1,3 r 


cepHOKNCJIol cou GeH3uquna (22,6%). BosBpatieHo u3 peakwun 6,31 r a300eH- 
30a. 


Peakuua rugpaso6eH30a C WHKJIOreKCaHOHOM 


5 r (0,0271 mona) ruspa306ex30a (T. mut. 122—123°), 50 Ma WuksoreKcaHo- 
Ha, 6 MJI aHH30J1a, Cosep»Kaulero 1,6 r TpextpropucToro Sopa, KANATHICb 2,5 4a- 
Ca B TOKe a30Ta H OOpabaTbIBaINCb TaK Ke, KaK UM B OMbiTe C WHKJIOPeCKCAHOHOM.- 
M3 COAHOKHCJIbIX BbITAKeK BbIeeH AHUIMH, KOTOPbIH MocJIe WHa30THPOBAaHHA, 
couetaica c B-Hadrosiom. Bptxog asoxpacutena 1,6 r (0,0064 Mons), T. m1. 


* Peaxkuna MpOBOAWach B YCMOBUAX, OMMCAHHBIX B OTIbITe C IMKJIOreKCAHOHOM. 
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0—131°; muteparypHbie fannpie (14): 7. nu. 131°. Hs opranuueckoro cao 
pH MeperouKe C Meperperbim Mapom Bbifeneno 1,4 r tetparuzpoKap6a30a 
0082 mous; 30,2% oT TeopeTuyeckoro). 
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VRCTHTyYT SJIEMeHTOOpraHHueckHX COeHHHeHHK Tloctynnao 
y Akanemuu HayK CCCP 1 XI 1960 
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Jloxaagp Arkagemuu nayx CCCP 
1961. Ton 136, Ne 4 


H. H. CYBOPOB u H. Ti. COPOKHHA 


BUIMAHME CTPOEHWS APHJITUVAPASOHOB 
HA WX TIPEBPALWEHHE B MPOMSBOAHbIE HHOJIA 


(ITpedcmasaeno axademuxom M. M. Iemaxunom I IX 1960) 


B nocuieqHee BpeMA MexaHH3M peakunu O. Puulepa NosBepraetca omUBIE 
Homy o6cyKyenuto (',*). B pesymbTaTe MpoBeJeHHIX HCCIeEOBaHH ero MOXKH 
CUHTATb JOBOJIbHO TOHHO YCTAHOBJICHHBIM. OAHAKO BOIIpoc O BIMAHMH 3amMecTH 
TeJieli B MOJeKYyJie ApMJITHUApasoHa Ha BbIXOA MHAONbHOFO NpowsBoOLHOrO u3y4eF 
ellie HecTaTOuHO TMoLpoouo. 

Panee OMHHM 43 Hac coBMecTHo c B. K. Antoxospim (°), B. I]. Mamaeppm 
JI. B. Waranoppm (*) 6biio ueTko NOKa3aHO peskoe YBeIH4eHHe BbIXOMLa HHIOUIB: 
HOFO MpOH3BOLHOTO NpH BBEACHHH B f1-Movlo*KeHHe K rUApasorpynne IWIeKTPOHOLO 
HOPHbIX 3aMecTuTeseli. Pacnonaras MeTofom (°) «pacuieHeHua» peakunn 9. Ou 
Iepa Ha 3 CTaMM B COOTBCTCTBHM C MexaHH3Mom JDK. u P. Po6vxconos (°), M 
pelHJIH NpocuequTb, KaKMe H3MeHEHHA B MOJIeKyJle apuJITupasoHa UH Ha Kako 
HMCHHO CTAMNM GaPONpHATHO OTPaxKaloTcA Ha IipeBpalleHHH NocsefHero B Mpo- 
M3BOHOe HHowNa. 

TipoBowa alleTuupoBanue pala apuJirngpasonos (enurMspasonbl yKcye: 
HOrO MH MpOMMOHOBOTO aJblerugoB, alleTOHa, MeTHJISTHIKeTOHAa, WHKsOreKca: 
HOH@; /-TOJHJITMApasoH MeTHJISTUJIKETOHA, M-MeTOKCHeHHJTHIpasoHbl YKcyc: 
HOrO aJIbJernfa, alleTOHA, MeTHJISTHJIKeTOHA; fN-HUTPOPeHWJITHApasoHbI Me 
THJSTHIKeTOHA H WHKsIOTeKCaHOHa) YKCYCHbIM aHTHApHOM B TIpvcyTCTBHH 7: 
TOJYOJICYJIbC(POKHCJIOTHI, Mbl BO BCeX Cy4aAx, KpoMe alieTablerufa, Noswyansy 
cootBeTcTByroune (N, N’-~nateTua-f-apusirupasnHo)-aIKeHbI. OTO HaXOMNTCs 
B NOJIHOM COOTBETCTBHH C U3BeCcTHOH pabotoli A. E. Ap6ysosa xu IO. I]. Kutae: 
Ba (‘), 9KCMe€PHMeHTAJIbHO AOKA3SaBIUUX, YTO apHJITHApasoubl HAXOMATCA B Tay- 
TOM€PHOM PaBHOBeCHH C COOTBETCTBYIONJMMH SHIH pasvHaMn. 

B csyuae deHnsrugpasona uw n-MeTOKCHdeHHIrHApa3zoHa alleTa/ibserupé 
Ip alleTHHPOBaHHW MpOWMCXOAUT pacmaq MOJIeKyJIbI C OOpasoBaHvem a, f- 
quaileTHdenusrnzpasuna u N-alieTHJI-n-aHH3HMHa COOTBeTCTBeEHHO. OsHakc 
M3BeCTHO, UTO (PEHHJTHAPAasoH alleTabyernfa B yCJOBHAX peakiuu J. Ouwepe 
WHOA He JlaeT. SHAYHTeNbHO OouIee HHTepecHble pesyJIbTATHI ObIIHM NOydeHs 
pu usyyenun II craquu peakuuu 9. Oumepa — o-SeH3uMHOBONM Neperpynnu- 
POBKH. 

Tak, ombluieHve 2-(N,N’-quauetun-p-penusiruapasuHo)-6yteHa-2 (II, R = 
= H) u ero n-MeTus3aMelleHHOrO BOMHOM cepHow KucnoToH (1: 1) gaer 2,3- 
uMeTHJI- (HJIM COOTBETCTBEHHO 2,3,5-TpHMeTHJ)-HHJON, a KunsAueHHe c 5% Bop: 
HOH IWeJIOUbIO BeseT K OOPas0BaHUIO NPOAYKTAa O-OeH3HAHHOBOU Neperp ynnupos- 
KH — 3-alleTHaMHHO-2-(0-amuHodeHun)-6ytena-2 (II], R =H) (°) (wan ero 
Me€THJISAMeILEHHOFO COOTBeTCTBeHHO). B To xe Bpema 2-(N,N’-quanetuu-B-(n- 
HUTpodeHus)ruApasHHo)-6yten-2 (11, R = NOs, T. ma. 98—99°) B o6onx cuty- 
yaaxX yKa3aHHylo NeperpynnupoBky He MpeTepMeBaeT, a OMbIAeTCH C OOpa3cBa- 
HHeM N-HHTpodeHuJIrHApasvHa WM MeTHJISTHJIKeTOHA. } 


Hafineno %: C 58,10; H 5,78; N 14,65; 14,70; Ac 28,43 

CyaHy,O4.Ns. Boruncneno %: C 57,73; H 5,84; N 14,43; Ac 28,80 . 
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C ppyrof cTropoub! akanormuHoe n-mMeToKcunpousBonHoe (I], R = CCHa, 

T. 1. 65—66,5°) npu HarpeBanuu B Tevenuve 2 uac.c 5% cnupTOBLIM pacTBopoM 
enKoro Kasin Jae c 85 % BEIxXOfOM 5-MeToKcu-2,3-quMeTHIHHON (IV, R = OCHag, 
m. mit. LL1O—112°, Asiaxc 228 M, Ig ¢ = 4,36; a 288 m; Ig e = 3,95). 


Hatineno %: C 65,81; H 7,35; N 10,33; 10, 66; Ac 31,3 
CysHapO3No. Briyucaeno 4: (xb a Tiare KORA ICS he oisd 
R CH,—CH3 | R CHieaCitg 
> Un oriey NY nN i 
f y C —CHs (0H) we Me — CH 
DN N—N 
| em il 
H Ac Ac 
(I) (II) 
KOH 


a i C ia ia S83 


2 (111) (IV) 

‘OTM MIpMMepb! yOesUTeMbHO CBUeTEbCTBYIOT, YTO 3JIEKTPOHOAKUeNnTOpHble rpyii- 
Wb! MPeNATCTBYIOT, a SJIEKTPOHOMOHOPHbe OOMeruaioT MpOXomMenHe O-SeH3HH- 
HOBOM MeperpynmupoBku, MpHyemM B nocwJeqHeM cayuae OGseruaetcs uv III cra- 
AMA — 3aMblKaHve NUppobHoro Wika. 

Tak KaK XOPOUIO H3BeCTHO, UTO BBeeHHe B MOJeKYJIY AHH/MHA B N-NoNoKe- 
‘Hve K a30TY METOKCHIPyMNbl yBeJIMYHBaeT, A HATPOpyNMbl YMeHblUlaeT cposcr- 
Bo nocNeqHero K NpOTOHY, Ipwyem anKuAMpOBaHHe TO aMMHOrpynne, MooGHO 
BBeJeHHIO IIEKTPOHOJOHOPHOTO SaMeCTHTE/IA, MOBbIMaeT OCHOBHOCTb aMHHa, 
ObIJIO HHTeEpeCHO NpocJieLNTb, BIMAeT MM MOLOGHOe 3aMellleHHve y as0Ta ruypasouna 
Ha TeyeHHe peakilun 9. Muuulepa. 

H3BecTHO, 4TO BHIXOJbI HHJOJIbHBIX MPOHM3BOMHHIX Bille B CTyuae ACHMMETPHU- 
ABIX eHHMAIKUTHLpasoHOB Mo cpaBHeHHIO Cc He3aMemleHHBIMH (8). Panee Mbi 
TaKxe NOKAa3aJIM NOMOKUTeMbHOe BIMAHMe MeTHJIbHOM rpynmpi Ha IT u III cra- 
uM peakiMy MpH nomomM Hawero Metoga (*). OfHaKo B WHTepaType CYLULeCcTBO- 
‘Baio yKasaune [lepxuua u I1nsuta ('°) 0 npeBpallienuu a-alleTHJ-a-eHHJIruypa- 
‘30HA WHKsOreKcaHoHa B 9-ateTHJ-1,2,3,4-TeTparugpokap6a30u1, 4YTO KasaJlocl 
‘Obl ONPOBeprasio BMAHHe OCHOBHOCTH aTOMa a30Ta, CBA3AHHOFO C apoMaTHte- 
CKHM AJPOM, Ha JlerKOCTb NpoTeKaHuA peakuun 9. Ouwepa. Tlopropus paboty 
AHIJIMHCKUX HcCJeqoBaTeeH HM MOJIYUMB BbILWeyKa3aHHbl PeHHJITHApasoH He- 
TOcpeJCTBeHHO H3 G-alleTHJI-a-eHHJITHApasHHa WM WAKJIOreKCaHOHa, Mb! NOKa- 
aM, YTO Mpollecc B 3TOM Cuy4ae UeT C MoTepeli alleTHDHOM rpynnbl u o6- 

a30BaHHvem cBoOogHoro (tT. nm. 117—119°), a He alleTHHpoBaHHOrO TeTparny- 
pokap6as3oua. 

Hakonell, conocTaBiad HeycTOHYHBOCTb SHIMApa3suHa H3 alleTasbyerufa u 
Tulaykoe oOpa3oBanue 1-(N,N’-qnatleTua-B-cdbeHnIrHapasnHno)-nponena-! (T. Kun. 
142—145° npu 2 mm) u3 deHurus~pasoHa NpoOMMOHOBOTO asbperuya, cyielyet 
TIPe€ANONORUTb, YTO NoceqHee OObACHACTCH MHALYKTHBHLIM BJIMAHHEM KOHEU- 
Holt MeTHJIBHOH TpyPubl. 


Hatiqeno %: C 67,35; H 6,98; N 14,98; 12,13 


; t , CisHieN20z. Borancaeno %: C 67,24; H 6,89; N 12,06 


OCJeqHAA, MO-BUAUMOMYy, OOJIeruaeT H TeueHHe O-OeH3HAHHOBOM Neperpynnu- 
OBKH. B 9TOM OTHOLMIeHHM HHTepeCHO OTMETHTb, YTO YKa3aHHblli Bbile SHPMI- 
a3MH MeperpynmupoBbiBaeTca pu KAnAYeHHU cC 5% CNMpPTOBOM WeoUDIO B’ I- 
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alleTWlaMHHo-2-(0-amuHodeHus)-mponen-1 (tT. na. 109—110,5°), npu getictBHH 
COMAHOM KUCAOTHI OOpasyiouwluH CKaTOW. , 


Hafineno %: C 69,22; 69,05; H 7,29; 7,44; N 15,03; Ac 22,61 
CyHy4O2.N. Beruucaeno %: C 68,95; Jal ‘(/saler N 15,00; Ac 22,60 


B To xe BpeMa u3oMepHbiii 2-(N,N’-auanetus-B-dennsrugpa3suHo)-nponer- | 
(tT. m1. 94—95°) u3 denurugpa30Ha alleTOHa MIpH UleJIOUHOM OMbIJIeHHM He 
mpeTepneBaeT 0-O€H3HAHHOBOK MeperpynMHpoBKH, a OMbIIAeTCA Jo penusrMApa- 
3HHa, XOTA IPH KMMAUeHHU C BOAHOM cepHoH KucuOTOH (1 : 1) oOpasyeTca 2-Me- 
THJIMHJOJ. 
Halineno %: C 67,34; 66,81; H 7,05; 6,95; N 11,92; 12,04; Ac 36,4 


CysHygO2Ne. Bpruucieno %: C 67,24; H 6,89; N 12,06; Ac 37,0 
Bceco3Hblii HayyHO-HCCJleloBaTeJIbCKHL TflocrynHuio0 
XHMUKO-(apMalleBTHueCKHH HHCTHTYT 29 VIII 1960 


uM. C. Opi xKoHHKH3e 
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_XHMHA 


JI. C. MEJIbAUWITEHH, C. A. PEMTJIMHPEP u A. C. KY3bMHHCKHE 


‘K BONPOCY O KPHCTAJWJIMSAWHH HH3KOMOJIEK Y JISPHbIX 
~ BEWECTB H3 PACTBOPOB B BbICOKOTMOJIUMEPAX 


({Ipedcmaeaeno axademuxom II, A. Peduxdepom 8 VII 1960) 


IIpu pacTBopeHHH HH3KOMOJIEKYJAPHbIX BelleCTB B MOMMMepax JIerKo OGpa- 

YIOTCA MepecbIleHHble PaCTBOPbI, OO/lafatollve AHOMAJIbHO BbICOKOM ycToHuu- 
OcTb10. KpuctTamu3aluA HA3KOMOJIEKYJSPHbIX BeEULECTB 3 MepecbILeHHbIXx Mo- 
MMeCPHBIX PaCTBOPOB MpPOHCXOLUT MpeHMYyUleCTBeHHO Ha MOBePpXHOCTH pa3yiesa 
DIHMep —'fa3, B OTJIM4He OT THIIMUHbIX PACTBOPOB B KUAKOCTAX. OTO ABJeHUe 
\TexXHHKe OOo03Hau¥aeTCA TePpMHHOM BbIlBeTaHHe. BpllBeTaHve pacTBOPeHHbIx 
SILECTB MpefcTaBAeT BeCbMa HexkeJlaTeJbHOe ABJIeHMe ('). HecmoTps Ha 3Ha- 
ATeIbHOe KOMMUeECTBO OMYGOMMKOBAHHBIX MO 3TOMY BONpPOcy JaHHbIX, MpH4ynHa 
SIUBeTaHHA JO HACTOAMero BPeMeHH He BbIACHeHA. 
_ B uactostet paOote cleaHa NonbiTKa BLIACHUTh MPpHYMHbI STOTO ABJICEHUA 
a OCHOBe MONYYeHHOTO SKCMepHMeHTAabHOTO MaTepHasia. B KayecTBe OObeKTA 
2CJleqOBaHHA Oblia BbIOpaHa cucTeMa cepa — nomM6yTaquen (CKB-30). Jina 
(peeJIeHHA OTHOCHTEIbHOFO KOJIMYeCTBA BLIKPHCTAIM30BaBleHCA Ha MOBepx- 
CTH NOMMOyTafqMeHa CepbI OblJI HCMOJIb30BaH MeTOA C MPpHMeHeHHeM MeyeHO! 
‘ppl S*°, npefomweHHpI AyspOaxom nu Teitmanom (?). 

B kayecTBe OCHOBHOM JO3HpOBKH, COOTBeETCTBYIOMeH Mpesesy MepecbitleHus 

), IpHMMeHAIocb cooTHOUeHHe 2 r cepbt Ha 100 r nNonMOyTaqueHa. CmelieHHe 
DON3BOANMOCb Ha NaOopaTOpHbIx Balbilax. Mccelyemble oOpa3ibl JuaMeTpom 
3 MM H TOJIMIMHOK 2 MM MpeccoBaJlucb B WeJodaHe B ipecce B TeyeHHe 60 MUH. 
ou 100°. LlennodaH cHuMasica c OMHOM U3 TlocKocTel oOpa3ia Mepey HayasIOM 
sMepeHua. AKTHBHOCTb OOpa3lloB 3aMepsAacb CO CTOPOHBI, He 3aKPbITOM WeJ- 
oaHOM, C MOMOULbIO TOPMoBoro CcyueTUHKa. 
_ UcceneqoBanve KHHETHKH BbILLBeTAHHA MOKAa3aJlo, YTO y2Ke Yepes CYTKU Mocwe 
*BOOOKMEHHA MOBEPXHOCTH OOpasila OT We ModpaHa HaOOAaeTCA SHAdHTeJIbHOe 
BeJIM4eHWe AKTMBHOCTH OOpasila (puc. 1). Sto oObxAcHAeTCA KPHCTaNIM3allnen 
‘pbl HA MOBepXHOCTH HM MUrpalivell ee M3 OObeMa K HOBEPXHOCTH, BCJeACTBHE 
SHUKHOBeEHUA TpasWenTa KOHLWeHTpalun. 

IlpopoguBuleeca 4epe3 pasIHUHble HHTepBaJIbl BPEMeHH MOCJe NOM|peccoBKH 
‘TpeflesieHve aKTMBHOCTH OOpaslloB, 3aKPbITbIX MeJocaHoM, MoKa3aJio, 4TO 
9TOM CJly4ae yBeMMYeHve AKTMBHOCTH OOpasiloB He Npoucxognt. IIpu qauTesb- 
DM XPaHeHHM OOpaslloB B 3aKPbITOM BHJe HHTCHCMBHOCTb BbIBeTaHHA YMeHb* 
aetca (puc. 1, 6) u B KOHIe KOHMOB OOpasell yTpauHBaeT CrocoGHOcTh BbIILBe- 
ith (puc. | 4), T. e. paBHOBecHe JOCTHTaeTCHA 3a CUeT KPUCTAJIIM3aLHH B OObEMe. 
pu KPUCTAaIIM3alMM Ha MOBepXHOCTH PaBHOBecue JocTUraeTcA uepes 18— 
) cyToK 219 O6pa3iioB TommMHOK 2 mM. []pu sTOM HeOOXOAMMO OTMeTHTb, 4TO 
OUCTAIM3ZAlMA HAYHHAaeTCA MpakTM4ecKH Cpa3y Moce CHATHA WeMopana u 
JEMA JOCTHXKEHHA PaABHOBeCHA ONpefeAeTCA CKOPOCTHIO Audpysuu cepbl U3 
TacTuHEl. IIpu Towne miacTHH B 1 MM paBHoBecHe ocTuraetca uepes 10— 
. CyTOK. 

‘Tlpu otcytTcTsuu cBoGoAHO MOBepXHOCTH PaBHOBecHe He JoOcTHraeTcA jake 
Pfs 60 CyTOK, T. €. CKOPOCTb KPUCTAaIH3allHH B OObeMe 3HAYMTeEJIbHO MeHbILe 

OCTH KpPHcTamiM3alnu Ha moBepxHoctu. Jlo- BALMMOMY, KpHcTalJMsaluA 
rene COmpsxKeHa Cc NpeososeHHeM KaKUX-TO IIpelATCTBUHM, KOTOPble OTCYT- 
IBYIOT IPH KPHCTAaNMsalMH Ha MOBepXHOCTH. 


843 


ve 


— 
— 


ne 


VspecTHo, YTO Mpollecc KpHcTaJIU3ZallHH COCTOUT H3 AByX CTaqMii: O6paso0B 
HUA Sapolbiilel wu ux JaipHeiiwiero pocta. MccuenoBaHve 3aBHCHMOCTH HMHTe 
CHRHOCTH BbIMBeTAaHHA OT KOHUEHTPalUHn NepecbileHHOrO PacTBOpPa NOKAasbiBae 
yTO BCTpeyalonlvecA MPH KPHCTAIM3aUHH B OObeMe 3aTPYAHEHHA CBA3aH 
rlaBHbIM O6pa3om co cTalveli OOpa3s0BaHuA 3apoAbiuen KpucTalInsaiuu. Ka 
BHJHO W3 NpHBeseHHbIX Ha pHc. 2 u 3 aHHbIX, MHTCEHCHBHOCTb BBILLBeTAaHH 

BHavaJle BOSpacTaeT IPH YEH 
g e HHH KOHWEHTpalluu pacTBopa, 
’ 3aTeM MalaeT. OTCYTCTBHE BbILB 
TAHUA Tp BbICOKMX KOHUeHTP 
WHAx cepbl (6 Tr Hu Oovbule 
100 r nomumepa) cBuyeTembcTBYy 
O TOM, 4YTO B 3STOM Culyuae HI 
ObICTpand KPNCTaIM3alnA B OOb 
me. IIpu Goubuiux epecbiilleHus 
yBeMUNBaeTCH CKOPOCTb Ober 
cTayquu mnpollecca KpUucTaH3 
2 x ef x. OnHaKo ecu Obl npenate 
an 6 BUA KPHCTalNusalun B OObeM 
E CbIJIM CBA3AHbI CO CTaqvel pocT 

0 2 4 6 8 1 12 14 16 18 20 22 2% 26 2cym §=KpVCTeANOB, TO Mocsie CHHKeHH 
Puc. 1. 3aBucHMOCTb aKTHBHOCTH O6pa3iloB MoJH- BOs ry es  eesichaind Nice eed: ee 
6yTaquena OT BpeMeHH Noce cHATHA s3amuTHoro § AO HeOOJbIINX CTenMeHeH TMepec 
con uennopana. TI]pofomxKuTeibHOCTh xpanenua WIEHHA CKOPOCTb KPHCTaJIU3allH 
O6pasuoB Nocwe Mpeccopanua B CyTKax: a—1, yommKHa Oba Obl YMeHbIMHTHEC 

BO) age HM pacTBop JVJIUTeJIbHOe BpemM 
ocTaBaJICH Obl MepeCbILeHHbIM. 

{ostomy Opicrpoe ycTaHOBJeHHe PaBHOBecHA Mpu CobUIMX MepecHlilenuA 
MOKa3bIBaeT, YTO OCHOBHbI€ 3aTPYAHEHUA BCTpeualoTcA Npu oOpasoBaHuu 3apc 
IpilleH Kpuctaniusaluu. IlonbirkH MHUWMMpoBAaTh KpUCcTaIM3alluIo B OObeM 
3a CueT BBeJeCHHA HalloJIHTe- 


UMAIMUH 


WI 
WoL 


jeii — caxku, Mena, BaSO,, aie KY : : 
Sb.S;— He Jam MomoxKUTeMb- 11-10° Saas Vouk) ie 
Horo pesyJibtTata. Jluuib pH 10 ry r 


BBeeHHH B CMeCb MOpOllkKa Me- 
TaJIM4YeCKOTO ceJieHa ylaeTcsA 
WHULMMPOBaTb =©KPHCTaJJIM3a- 
UMI0 B OObeMe, O4eM CBHJe- 
TeJIbCTBYeT OTCYTCTBHE BbIILBe- 
TaHHA. 

MetassimyeckKH cesleH He- 
pacTBOpHM B Kay4ykKe. CeweH 
H30MOpdeH cepe H JIerKo OOpa- 
3yeT C Heli CMellaHHble KpHcTau- 
Jbl. BBegenve ero B CMeCb paB- 
HOCKJIbHO BBeJeHHIO B pacTBOp 
3aposbillen KPHCTaJIM3alWH. Puc. 2. M3menenHe akTHBHOCTH CO BpeMeHeM B 3aBi 
QTOT IKCMePHMeHT SABIAeTCA  CHMOCTH OT JosHpoBKH Ccephl (Br Ha 100 r); a —0, 
NOJTBep2*KLeHHeM  cylenaHHOrO 6 ede (8p: 0i 8 polls O8 Oipes 20st Sears 
BbIWe BbIBOLa. 

O6pasoBaHHe WEHTPOB KPHCTAaJIH3allMH NPOWCXOAHT B pesyJbTaTe *yKtyé 
WMH KOHIeHTpalluu pacTBopeHHoro BellecTBa. IIpu sToM BHaYaNe BOSHHKAaK 
MMKpooO.lacTH C amopdHot ctpyKTypou (*), KOTOpbie B pe3sybTaTe MOJeKyIAI 
HOH NepecTpOHKH MpeBparlaoTcaA B WeHTPbI LaibHeWero pasBuTHA KPHCTAaMNZ 
IIpucyteTBve MOJIeKyJI pacTBOpHTesA B TAKUX MUKpoOOONacTAX 3aTPyAHAeT O' 
pasoBaHve KPHCTAIIHYeCKUX 3aposbllleH. OueBuyHO, BPeMA yAaJIeHHA MOJIEKY 
PpacTBOpHTeA H3 MUKPooOOsacTH POPpMHPOBaHHA 3aposmblila OyeT 3asHceTb ¢ 
Kospulwenta caMoqu@dpy3uu MoseKkyJbl pactBoputesa. C pyro cTOpoHt 
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S 


SSE A PT AE Pe AE SR ee Nee ee TET re 
24 6 8 10 12 14 16 18 20 22 2% 26 28cym 


EPOATHOCTh BOSHHKHOBeEHHA 3OHbI (PIYKTY ANH KOHMEHTP alu HU BpeMs ee cylle- 
TBOBAHUA 3aBUCAT OT CTeMeHH MepecbIUleHHA pactTBopa u Kosbulnenta Auddby- 
AM pacTBOpeHHOrO BellecTBa B aHHOM pacTBoputesie. 

| B ciyuae HUSKOMOJIeKYJAPHEIX PacTBOpHTeNeli pasHulla B 3HayeHUM KO3p- 
MilneHTa Auddbysuu pacTBopeHHoro BellecTBa HU KOIpPbullMeHTa camosudby3nun 
ACTBOPHTeNA OOLIMHO HeBeINKa. ONaKO B Cily¥ae NOAMMepHIX pacTBOPOB 
HSKOMOJI€KYJAPHBIX BelLeCTB OHA JOBOJIbHO 3HA4UTeJILHa: Halpumep, WA Ka- 
YKoB Koodbuunent camoudpysun npu 20° coctapnaeT BenuunHy nopalKa 


1 

Q™ cm*/cex. (°), a Kosdppuunentsl Audiy3Hn HuSKOMOJICKYIAPHBIX BelLecTB 
| Kayyyke — BewuMuHHa nopsyKa 107% 

m/cex. (°). Cromb Gombuloe pa3snuune B 


(OeKyA, MO3BOJIAeT peAnoNaraTb, 4TO Be- 4 
JOATHOCTh OOPas0BaHHA WeHTpOB KpuicTamu- 


HM TlepecblleHHA B cCJly4ae NoOWHMepHOrO e 
CTBOPHTeJIA SHAYMTeEIbHO MeHbIue, YeM BO O~ 


lyuae HHSKOMOJIEKYJAPHbIX pacTBOpUTe- f 

Hu. Tipu KpuctaniMsanuu Ha NoBepXxHocTH 

OMBYXKHOCTh MOJIeKYJIbl pacTBOpUTeA He OM MELO) 4h L1G 12/1008 
ae JIMMHTHPYIOllNuM (akTOpoM, B CBA- : Cs 


mu C 4YEM BEPOATHOCTh OOPas0BaHHA LWeHTpPoOB Puc. 3. Batsanne KOHUeHTpalHH Ha 

KPHCTaIM3allHH Ha MOBePpXHOCTH 3HAYH- BBIBeTaHHe Cepbl 43 MoMGyTayne- 

febHO Oosiblle, uem B OGbeme momumepa. 44 /0-—CXOZHaA  aKTHBHOCTE, 
[5 — PaBHOBeCHaxAH AKTHBIIOCTb 06- 

CTpyKTypHpoBaHve MH KpucTalM3auua = “P 

x pasa 

1OJMMepa BbISbIBaIOT pe3KOe YMeHbIMeHHe 

TOMBMXKHOCTH ero MOJleKys. B 9THX YCJOBHAX BepOATHOCTb KPHcTaJVJH- 

sallMM B OObeMe JOMKHA 3HAYNTeIbHO YMeHBILUTECA. M1 elicTBUTeIbHO, B KpH- 

TaMMYeCKOM MOJIMKAaNpoNakTamMe KPHCTaIH3alHA MOHOMepa ObIcTpo User 

IpH HaM4MH CBOOOAHOH MOBepXHOCTH, a MIpH OTCYTCTBMH ee pacmay Mepecbi- 

MeHHOTO pacTBOpa He MpoucxOANT ake B TeyeHHe HECKOJbKUX JieT. B Tad. | 

TaoOuauna 1 


Kpuctammsauua 
MN Cpo6onnan PaBHoBecHbili x 
Ls MOAVJIb; 6 ii T BOOORHOH 
0, MNpH HaJIHUHH CBOOORHOH Tp OTCYTCTBHH CBOOOT 
ore cepa, % KI/CM? | ° nmoBpepxHocTH MOBep XHOCTII 
1 1,48 10,1 VutTencuBuoe BbipeTanue |Muoro KpHCTa JOB B.OGbeMe 
yepe3 3 CyT. yepes3 10 cyr. 
2 ; 1,51 ihe) VuTeHcHBHOe = BbII[BeTaHve|Kpuctalibl B OOBeMe He 
yepes 7 CcyT. o6pasyioTca B TeyeHHe 
1 roga 


NipWBesleHbl JaHHble MO BbILBeTaHH!IO H KPHCTAaJJIH3SaWHH B oObeme WIA BYJIKaHH- 
3aToB CKB c pa3iM4Hou rycTOTOM MpocTpaHCTBeHHOM CeTKH. © 
5 YBelMueHHe NOMBUPKHOCTH MOJIEKYJI NOJIMMep a 3a CUeT TuacTu@u KalHn NocJey- 
dero HM3SKOMOJIe€KYJIAPHbIMU 2KUAKUMH BelleCTBAMH JOJDKHO YBeJINYHTb BepOAT- 
HOCTb KpUcTaJIM3sallun B OObeme. M JelicTBUTeJIbHO, H3BECTHO, 4TO B MACJIAHbIX 
KayuykKax BbIUBeTaHHe Cepbl He MPOHCXOAUT Cs 

IIpuBezenuple NpUMepbl NOATBEPHTarwoT MNPaBHJIbHOCTb CleJIAaHHOTO BbIBO]Ia 
3 TOM, UTO BCTPedaloulhecA pu KPHCTaJH3aWuN B o6beme 3aTP YWHEHHA oOyc- 
NOBJIeHbI MaJlol TIOMBUXKHOCTbIO MOJIeKYJI PpaCcTBOPUTeJA. 

Hayyno-neciegoBatTesbcKHH =WHCTHTYT Tocrynu10 

Pe3HHOBOH MpOMbILIIJIeHHOCTH 30 VI 1960 

c WHTHPOBAHHAS JIMTEPATYPA 
ap eee se biMnn ce KTH, JIC’ -Oens a mrewn, CoA, Pentaurtre, 
T6opx. Crapenue i 3auuta pesuu, M., 1960, crp. 84. 2? J. Auerbach,S.D. Gehman, 
Anal. Ciem., 26, 635 (1954). 9 A.C. Ky3pmunckni, C. A. Petaunrep, 
BE. B. UlemactTuu a, C6opn. Crapenne u yromienue KayyyKos H pe3suH, M., 1955, ctp. 130, 
PB.A.Kapruu, 3.9. Bepectuesa, Ycn..xum., 24, No3, 249(1955). ° F. Bueche, 
§. Chem. Phys., 20, 1959 (1952), ® A.C. Ky3pmMuuHcKuUH, C. A. Pettaun- 
rep, E. B. ‘lemactuua, JAH, 96, 611 (1954). 
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Jloknayn Akagemuu wayk CCCP 
1961. Tom 136, Ne 4 


_XHMH, 


Uner-Koppecnonjent AH CCCP M. ®. LIOCTAKOBCKHN, | 
H. B. KOMAPOB u B. b. ITYXHAPEBHY | 
' 


CHHTES. H HEKOTOPDBIE MIPEBPAWJEHHS BTOPHUHbIX 
7-KPEMHECOJEP)KAUWINX ALETHJIEHOBbIX CIUPTOB 


B pavee mpoBeeHHbIX HaMH HcCJieqoBaHHAX ('~°) Onin paspa6oTaH cnocot 
HOJYYeHHA N€pBHYHbIX H TPETHUHBIX KPeMHE-, OJIOBO- H repMaHUHcolepxanin? 
alleTHJIEHOBbIX CNHpToB. M3yyenve XMMHYeCKHX CBOHCTB YKa3aHHblxX coesuHe 
HHH NOKA3aJlO, UTO OHH ABJIAIOTCA BECbMa Pe€aKI[MOHHOCMOCOOHBIMU BellleCTBaMu 
XUMHUECKHe CBOMCTBA HX HANOMHHAIOT CBOHCTBa OpraHHyeCKHX aHaJOroB, OF 
Hako, HapsAyy C STHM, OHH 3HAYHTEbHO OTJMYAIOTCA OT NOCIeMHHX H NpoOAB 
JAIOT pA OcoOeHHocTeH. 

B nHactostleh paOoTe HaMM MCCJleqOBaHa peaKUMA B3aMMOJeHCTBUA XJIOp: 
CHaHOB C JMMAarHHHOpOMMpON3BOLHBIMH BTOPHUHbIX ALleTHJICHOBbIX CIUPTOB 
Ha ocnobe sToH peakuun paspaCoTaH cnoco6 NosyYeHHA BTOPH4HbIX 7-KpemHe 
COJEPKELWUX A€THJIEHOBbIX CNUPTOB, NO Cxeme: 

RsSiCl -- R’CH — C= CMgBr > RsSiC = C — CHOH — R’, 


OMgBr 
re R u R’— CHs, C,H, ut. 1. opranHueckHe pasukasbl. 

HccnenopakHo B3avMOJeHCTBHe NOMYYEHHEIX COeMHHEHHM C XJIOPHCTbIM THO: 
HWJICM HW TpOCcTbIMH BHHVJOBBIMM Scupamu. 

B3auMofencTBve BICPHYHbIX Y-KPpeMHECOMeEPKaMlHX CMMPTOB C XJIOPHCTHIN 
THOHHJIOM NOKasaJlO, YTO peakUNA COOMEHA IHAPOKcHa Ha ATOM XJIOpa NpotekKaet 
B CpaBHUTebLHO MATKUX YCNOBHAX. OCHOBHbIe MpOAYKTbI peakIMH — COOTBeT 
CTBYICILME KPeMHeALleTHJICHOEbIe XJIOPHbI. 


RsSiC == C — CHOHC3Hs + SOCI2 >¢RsSiC = C — CHCIC3Hs + SOz + HCl, 


rae RK = CHs u C2Hs. Paspripa Si — C-cBpa3u He Hadmlofanocb. 
Peakiua C MpOCTHIMH BHHHJOBbIMM 3ScupaMH MpoTeKaeT raakKo c oO6pa: 
30BaHHEM COOTBETCTBYIOMIMX alleTaseli 
OHaHgs 


RsSiC = C — CHOHC2H; + CHe = CHOC,Hy > CHs — CH 


~ 
OCH — C= CSik; 


| 
CoHs 


R == CHs M CeHs. 

oO-T pHMeTHJICHANANECHTHH-4-0a1-3 (CHs)3s SiC = C — 
— CHOHC:Hs. K peaxtusy ITpuupapa, mpurotropienHomy U3 65,4 1 
(0,6 r-mons) 6pomuctoro sTuna vu 14,58 r (0,6 r-atoma) marnusa B 200 ma a6c. 
amupa, NpuOaBssioT NO KanuaM Mp MepemeliMBanuu u oxaKMenun 25,2 r 
(0,3 r-Mous) STHISTHHNIKapOuHoOma. Tlocae sToro cMecb NepemeulMBaloT elle 
2 uaca pH OxNaxKeHHu sleqAHOH BOOM mM 5—6 4ac. MpH KOMHATHOM TeM- 
nepatype. Sate B peaklHOHHyt0 CMecb BHOCAT 0,5 r CusCle n mpu —5° nocte- 
M€HHO NpHOaBsstoT 32,5 r (0,3 r-MouA) TpHMeTHAXJOpcHaHa. Cmecb mepe- 
MelUMBAaIOT elie 3 Yaca IPH KOMHATHOM TemnepaType u 5—6 yac. mpH HarpeBa- 
HHH Ha BOJAHOM OaHe. Ilo OKOHYAHHH CHHTe3A PeaKILMOHHY!IO Maccy pa3sviaraio1 
pH oxsaxkyeHun 10% conAHOH KHCOTOM AO MOHOrO pacTBOpeHHA ocalKa. 
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BogHbl COW OTeNAIOT OT S*UPHOTO, H NOCNe OOHINHOH OOpaboTKH MeperoH- 
KOH B BakyyMe BbifensioT 25,2 r (55%) 5-TpumMeTHCHIHINeHTHH-4-0N-3 C T. 
Kun. 57,5°/3 wm, n> 1,4452, di’ 0,8604. MRp Haiigeno 48,37, yaa CsHicOSi 
“ppruvcseHo MRp 48,74. Hatizeno %: Si 18,13, aaa CsHieOSi Briuucneno %- 
i 17,97. 

5-TpwoTHAcuauaneHTHH-4-01-3 (CeHs)s SiC = C — 
— CHOhC:Hs. Cuute3 mnporosutca avanoru4ukHO BbWweonvcaHHOMy. Jims 
CHHTe3a CpiO B3xATO: 65,4 r (0,6 r-mMonsa) Epcmuctoro stTuva, 14,68 r (0,6 r- 
atoma) MarHus, 200 ma aCc. supa, 25,2 r (0,3 r-moaa) sTHISTHHHAKapCuHONa 
0,5 r CusCle uw 45,2 r (0,3 r-mona) TpHoTHxnopcunaHa. Bpieneno 25,6 r (44,6%)} 


_5-TpvaTuscuaManentun-4-on-3 c tT. Kum. 106°/7 mm, ni 1,4601, d?° 0,8851 
-MRp wHatigzexno 61,37, tan CiH22OSi BermucneHo MRp 61,38. Haiizeno % 
Si 14,58, gas CiuH22OSi semucneno %: Si 14,2. 

3-XAOp-5-TpUuMeTHACHAHANeEHTHH-4 (CHs)s SiC = 
>= C — CHCIC:Hs. 

B tTpexropsyio KpyriogoHHy1o Koul6y emKecTbio 50 Mu, cHaOxKeHHYy10 06- 
PaTHbIM XOJIOAMJIbHHKOM, KalleJIbHOH BOPOHKOH, MeXaHHueCKOH MeELUaKOH u 
TEPMOMETPOM, TomemlaioT 7,8 r (0,05 r-moua) 5-TpuMeTHsICHIMINeHTHH-4-011-3 
uw lr nupyanna. Satem cmecb OXaxKLaloT H MPH NepemMewinBaHHU K Heli MocTe- 
NleHHO MpvOaBssaroT 8,92 r (0,075 r-moua) xMOpHCTOrO THOHHIA HW NpososxKaroT 
NlepeMelIMBaHHe CMeCH elle B TeyeHHe 2 uac. Ha chelyrouiui JeHb CMECb BHA- 
yale NepemeluBaloT 2—3 4yaca Np KOMHATHOH TemNepatype, a 3aTeM pH 
HarpeBaHHun fo €0° zua ynanenua SOc. Ilo okoHYaHHM CHHTe3a CMeCb OOpaba- 
TLIBAIOT MPH OxawKLeHnuH 15 Ma Bogbl. Oprannueckuh CO OTJeNAIOT OT BO- 
‘HOFO, CyWlaT XJIOPHCTHIM KaJIbUMeM, H NeperOHKOH B BakyyMe BbifesAIOT 4,52 © 


(60%) 3-xnop-5-TpumeTuicniMimentTuH-4 c T. Kun. 46—47°/5 mm, np 1,4540, 


7 0.9090. MRp natineno 52,34, ana CsHisSiCl prruncneno MRp 52,03 
Hatigeno %: Si 15,65, aaa CsHisSiCl ppraueneno %: Si 15,89. 

3-X JOp-5-TpHITHICHAUMANeHTHH-4 (C2Hs)3 SiC =C— CHCIC2H: 

CuHTe3 MpOBOJHJICH aHaJIOrHYHO OMHCaHHOMY Bbillie. Jia cHHTe3a ObIIO 
B3xATo: 5,84 r (0,03 r-monsa) 5-TpusTHcHnaManeHTHH-4-o0-3, 1 r nupHyznHa. 
5,35 r (0,045 r-mona) xaopuctoro THoHuna. Tlonyueno 4,1 (60,6%) 3-xano0p- 
5-TpHsTHICcHAMNeHTHH-4 c T. Kun. 96,5—98,5°/8 mm, nj 1,4641, d;° 0,9048 
MRp Hawizexo 66,10, ana Ci1H2iSiCl sprucneno 65,92. Haitigzero %: Si 12,54- 
aa CiiHaiSiCl Briuvecneno %: Si 12,96. 

ByTua-(8-TpuMeTHUICH AH I-l-3THANpPONUH-2)-aneTaut 
CHs3 — CH (OC,Hg) [OCHC = CSi (CH:)s]. B onvcaHHbIH BbIIe mpHOop momenjaiot 


| 
CoH 


4,68 r (0,03 r-mons) 5-TpumeTuscusuanenTHH-4-o0-3 uv 3 r (0,03 r-moma) BHHHA- 
OyTHoBoro sdupa. Satem mp MepemewMBaHHH BHOCAT 1—2 kanM KOH. 
COJAHOH KUCNOTH. Temnepatypa peakUHOHHOH CMecH pe3KO MOJHNMa2eTCA JO 
+ 58°. Iiccue storo coxepxKumoe KOJIGbI NepeMELIMBA2IOT B TeueHHe 3 ac. Ip 
80° uw ocTaBiaioT Ha HOUb. Ha caepfylomluli JeHb peakUMOHHyO Maccy HeliTpa- 
JIM3Y!IOT MpOKaJICHHBIM NOTAWIOM, (PHJIbTpyIOT, H NeperoHKol B BakyyMe BbILe- 
asioT 3,2 r (41,6%) BemectBa c T. Kun. 102—103°/8 mm, no 1,4368, d2° 0,8580. 
MRp Hatigexo 78,11, aaa CisHosOoSi BrruucneHo MRp 78,51. Haiineno 9%: 
Si11,48, ana CisHesOcSi BeruucneHo %: Si 10,95. 
BytTua-(8-TpudsTHACHAUA-l13THANpONHH-2)-aneTanasb 
OC.H, 
Z 
CH; — CH 
‘och —c=csi(C,H,,. Tlonyyex avanoruuHEm o6pa3om. Jina cuntesa 6pis0 
| 2H, 
B3ATO 5,95 r (0,03 r-Momsa) 5-TpusTHCcHIMANeHTHH-4-o1-3 uv 3 r (0,03 r-Mous) 
BHHHNOyTHIOBOrO Supa. Pa3orpeBaHue cmecu JocTurso 53,5°. B utore cuH- 
Te3a BbieneHo 4,3 r (48%) BemectBa c T. Kun. 138—139°/2,5 mm, np 1,4500, 
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d; 0,8736. MRp Hatgeno 91,81, aaa Ci7Hs1Q2Si BplgucieHo WM Rp 92,40. 
Haiigeno %: Si 9,40, qua Ciz7Hs102Si BerancmeHo 9%: Si 9,579 


MWpkyTcKuH WHCTHTYT OpraHwuecKoll XHMHH [loctymH10 
Cu6upcKoro oTsemenua 12 X 1960 
Akanemuu Hayk CCCP 


I[MTHPOBAHHAS JIMTEPATYPA} 


1M. ® IloctraxoscKknui, HW. A. Wluxues, H. B. Komapos, JAH, 109,) 
344 (1956); U3s. AH CCCP, OXH, 1956, 1271. #7 M.®. WloctaKkoscku u,W. A. Wu- 
xues,H.B. Komapos, Ast. caug. 117493 (1958); KKOX, 29, 1549 (1959). 3 H. Bs Ko- 
mapos,M.®. IloctakoscKu i, Mss. AH CCCP, OXH, 1960, 7, 1300, 


NE  —————EEE |. ee ee 
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Hornraagn Akanemun nayr CCCP 
1961. Tom 136, Ni 4 


XHMH fl 


_ Yaen-Koppecnongzent AH CCCP H. H. WIYAKUH wu T. WH. HAPbBILIKMHA 


AEPMUAPHPOBAHHE NATH- HW WECTHUIEHHbIX WHKJIAHOB 
 .B MPHCYTCTBHH AKTHBHPOBAHHOPLO YIJIA 


M13 pala paOoT u3BecTHO, UTO AKTHBUPOBAHHHIM yroulb OONaqaeT KaTamuTH4e- 
ii AKTHBHOCTbIO IPH MpOBeeHHH PasMYHBIX PeakUMi. Tak, Obluu clewaHbt 
10NONeHHA, YTO MOM AeHcTBueM AKTHBHOFO yrJA MpOTeKaloT peakuun Jeruy- 
1poBanua TepneHos (') u ervApataiMu wuksorekcaHosa (*), HeoOpaTuMblit 
TaIM3 iukKJorekcena (*) u TepneHos ('), H30MepH3aluA aIKUJIMKJONponaHoB 
} C NOCMeAYIOWUM THAPHpOBaHvem OOpasyIOMxXcA Mp STOM aJIKeHOB, Jlera- 
| Pelee at XJlop-, Opom- u HowGen30Na (°), MerMApMpoBanve aKunurny- 
cpypanos (°) H Apyrue peaxuun. HeaByo HaMmy OblJIo NOKasaHoO (“), ¥TO NOx 
UCTBHeM AKTMBHLIX yrvieli pa3JIM4HLIX MapoK — OepesosBoro c Ilepmcxoro 3a- 
a C pasMepamu 3epeH 5—6 mM, MesKosepuucToro «BAY» un kocTAHoro — m1A- 
[MJICHHbIe WAKJIEHbI MerHAPUpyioTcA MO YMeHbUeHHbIM JaBJeHvem mpu S00— 
10° c o6pa3s0BaHHeM COOTBeTCTBYIOINIMX WHKJIONCHTAMeHOBbIX YIJIeBOLOPONOB. 
B surepatype HeT cBefeHHM, KaCalOl]HXCH BOSMOMKHOCTH JeruspupoBaHua 
ITHUJICEHHBIX WHKIaHOB MO elicTBueM AKTHBUpOBaHHOro yruin. Uto KacaeTca 
DBeeHMA IeCTHUJIeEHHDIX WHKIaHOB, To MonmpapcKum c coTp. (*) noKka3aHo, 
‘0 WMKJOreKcaH, MponymieHHbI mpu 533° c o6beMHO cKopoctTbio 0,14 uact 
IKOHTaKTe C Gepe30BbIM AKTHBUPOBAHHBIM YTJieM, aBaul OeH30N c BbIXOJOM 17%, 
mpu 560°— 56,4%. 
_ B cBsi3M C STMM, a TaKxKe OCHOBLIBAACh Ha CBOMX NpeAbIAyuNX HaOIOLeHuAX, 
I PellMIM MospoGOHee uccJleqOBaTb KaTAJIMTHYeCKHe CBOHCTBA JpeBeCcHOrO aKTH - 
[POBaHHOrO yrsiA B peakUMN JervApMpoBaHUuA NATH- MW WeCTHWIeHHbIX LMKJIOB. 
Hamu ycravoBuieHo, YTO MATH- H WeCTHWIeHHble WMKJAaHbI B pesy/bTaTe Ka- 
WIMTH4eCKOrO BOSselcTBUA ApeBecHoro yrvid NosBepraioTca MervsAporenu3zalun 
BbICOKOM CTeMeHbIO IpeBpallleHUA B COOTBETCTBYIOMIMe MPOLYKTHI. Tak, mpu 600° 
YCJIOBMAX OOLIMHOTO AaBeHHA PyOuHA MpeBpallenuAa WUKJOreKcaHa M MeTHI- 
ikJlorekcaHa B 6eH3ou Mu Toyo AocTuraeT 97 u 100% cooTBetcTBeHHO. LIHKuIo- 
sHTaH HW MeETHJMMKJONeHTAH IPH TO %Ke TemMMepaType, HO MOA YMeHbIIeCHHbIM 
) 10—15 mm qaBeHvemM MpeBpalllaroTcaA B COOTBeTCTBYIONIHe WHKJONeHTaMeHo- 
Ie yreBOJoposb c BbIXOMOM cooTBeTcTBeHHO 18 u 29%: 


eee ®) ) mm 
; Via aKTHBUpP. YrOub US ry ee yroulb | 
F | | 600°, p=750 ee | Sy, 600°, p =10 cs NG i 
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Creyet OTMeTHTD, UTO IIMKJONeHTAaH M MeTHMMKONeHTaH mpu 600° B oTcyT- 
BYe AKTMBHOTO YrsiA ervpupoBaHHMio He NoOABeprasucb, B TO BpeMa Kak 
MpokyKrax TepMuyeckux MpeBpailenuil UNKMOreKcaHa HM MeTHJLUKoreKcaHa 
iM) TO 2Ke TeMMepaType CofeprxauMCb COOTBeTCTBYIOUIMe apOMaTHYeCKHe yrvie- 
Abpont B kouuyectsBe 6%. CpaBrexue pe3yJIbTATOB TepMUYeCKUX NpeBpaimenun 
iKs1aHOB ¢ riyOuHoli npeBpalienui Mx B IpHCyTCTBHM aKTUBHOrO OepesoBoro 
§ YKa3bIBaeT Ha BbICOKYIO AKTMBHOCTD MOcJiesHero B NpoBeseHHU PeakUun Ae- 

PUPOBaHUA TATH- M WeCTHYeHHBIX WMKJaHOB. 
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IKcCNePpUHMEHTANLHAA YAaCTb 
Ucxogupie yrseBoxopospl 
Iluxkaoneutan, tT. kun. 49,5°/754 wm, n2 1,4070 u d?? 0,745 


Obl/l MOJLyYeH THAPHPOBaHveM WHKJONeHTeHA, KOTOPHI, B CBOIO OUepeb TOTOBH 
CA H3 IMKJIONeHTaHOsa Jeruspatativeli ero Hall Oe3BOAHbIM CEPHOKUCJIbIM Ma 
Huem pu 310°: ‘ 


DEA 310° —— 170°, He foe 
{ ) (MgsO,) | | ckegieTH. Ni eet J 


MerusiiukKwonewTar, 7. Kun. 72°/759 MM, n° 1,4100 u d2 0,749 


OblJ| MOMYYeH B PesyJbTaTe H3OMepH3alluH WHKoreKcana (T. Kun. 80,8°/758. wi 
n° 1,4262, d?° 0,7787) B ycNOBMAX HeMpepbIBHOM MejIeHHOH MeperoHKu eP 


Ha KOMOHKe sdeKTHBHOCTHIO 20 T T. Hay XJIOPHCTLIM aJIIOMHHMeM. 
MeTHaAWUHKAOorekcadH ume T. Kun. 101°/757 mw, n° 1,423] 
do 0,7698. } 
KatasM3aTopoM CJLy2KWJI [peBecHbIli AKTMBAPOBaHHbI yroab TlepmcKoro sq 
Bola, C yeIbHOM noBepxHocTbio 519 m?/r u comepxKaHvem 30ubI 0,48%. | 
B ombitax, MpOBOAMBINMXCA B OTCYTCTBHe YIJIA, CTeKIAHHAA TpyOKa sallow 
HAJIacb Kycoukamu OuToro KBaplla. McxoyHble yrieBosoposbl NoxaBasucb nop 


} 


Taouaua, ae 
Jleruapupopanve NATH- WH WIeECTHWICHHDIX UHKJlaHOB. Ha aKTHBHOM yrvie 


SS eee 


| | 

Conep7K anne £ 

Mcxogublli mukviaH PASESICHEES T-pa, °C ey See: nD See apokyKtOk a 

A as MM PT. CT Se dapat . yee 3atTa TaRaEpesil 

HHA, % 
Katasu3aTop — OepesoBbli yroulb c I[JepmcKoro 3apBoya 

[luKsoneutan 10 500 0,1 84 ,0 1,4140 | 14 
» 10 600 (Oke hl oe 1,4180 18 
MetHamukjoneHtTaH 10 500 0,1 90 ,2 1 ,4230 11 
» 12 550 (Or 89 ,4 1 4245 16 
» 15 600 0,1 84,1 1,4295 29 
[[nKjorexcaH 755 500 0,3 80 ,4 1,4723 70 
» 754 500 0,1 79 ,9 14775 76 
» 754 550 0,1 (0 ~ 1,4808 82 

) 756 600 OFS Sire 1,4940 93 

» 754 600 0,1 (58 1 ,4977 97.7 a 
Mervin kKjlorekcau 756 500 Ont 81 ,2 1,4518 44 
» 756 550 Om GAL? 1,4935 95 
» 756 600 0,1 74 ,8 1, 4970 100 

B orcytcTsHe KaTaslu3atopa 

[[uknoneutay 15 600 Ons 90 ,9 1 ,4070 0 
MeTHIUAKJIONeHTaH 15 600 0,1 88 , 1 1,4100 0 
LJyKnorekcan 758 550 0,1 a) 1 ,4262 0 
» 758 600 0,4 (453 1 ,4290 6 
MetusuHkjlorekcay 750 500 Ou 81 ,2 1, 4233 0 
» 750 550 0,1 leo 1 4242 2 
» 790 600 Dos Ia 7A); i 1, 4265 6 


MAM 110 10 Ma co cKopoctb1o 0,3—0,1 yac™!. B nposyxktax JeruspupoBanna us 
THUJICHHbIX WAKIaHOB Cpa3y %Ke MOCe MpOBeLeHUA OMbITOB ONpesesAoch cc 
Mep2kanve UMKJIONeHTAMeHOBbIX YIJIeBOLOPOLOB KOJIOPHMeTpuyeCKHM MeTOIO! 
(°). Cowlepxkanve apomaTuyecKkux yreBOLOpofoB B KaTasMgaTax MWMKsOreKce 
Ha WM MeTHJIMKOreKcaHa Nocwle NeperoHKH UX Hal HATPHeM HaxOMMJOCcb pé 
(ppaktoMeTpHyuecKuM MmeTogom (1°), 

PesyJIbTaTbI OMbITOB MO JerHAPMpOBaHUlO NATH- UM WeCTHYIeHHBIX WHKaHO 
B IPHCyTCTBHH OepesoBoro aKTHBMPOBaHHOFO yrsiad MpelcTaBseHb! B TAGs. | 
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M3 MpesctaBieHHbIX JaHHbIX BHHO, YTO LHKJIOMeHTAH HM MeTHJILMKJIONeHTAH Je- 
TMAPUpytoTcH B COOTBETCTBYIONIMe WHKJONeHTAMeHOBble YIJIeBOOPOmb!, co- 
fep%kanve KOTOPHIX B KaTaJIM3aTe, NOJyYeHHOM B onbite mpu 600°, ckopoctTu 
nmlogauu UCXosHOrO yrueBonopoya 0,1 uac™! H yMeHbUeHHOM Jo 1O—15 mm jab- 
JleHHM, cocTaBxeT 18 u 29% coorBetcTBeHHO. [my6uHa JeruspupoBaHHua WHK- 
morekcaHa HW MeTHJLMKOreKkcaHa B apoOMaTHYeCKHe YIJIeEBOMOPOAb! pH To xe 
TeMilepatype, HO pH OObluHOM flaBseHHU JocTuraeT 97—100%; BHIxom KaTasn- 
'3aTa IPH STOM cocTaBssAeT 75,3 u 74,8%. TeruspupoBanne WHkJorekcaHa py 
500° u o6bemubIi cKopocTH 0,3 JaeT KaTamMsaT c cofepxKaHuem 70,0% Gexsona, 
a mpu 600° u 9aToii Ke YTpoeHHOH OObeMHOM CKOPOCTH Cosep2xKaHHe SeHsOJIa B Ka- 
Tamusate jocturaer 93%. M3 pe3ybTaTOB ONBITOB TakxKe BUAHO, 4TO TemMepa- 
TYPHbIM MakTOp OKa3bIBaeT 3HAYMTeNbHOe BJIHAHHMe Ha BBIXOJ, MpOLYKTOB 
‘eruapupoBanua. Tak, c noBbliiieHHem TemiepatTypbl oT 500 yo 600° BpIxoy 
apOMaTHYeCKHUX YIrJieBOMOpoxOB B peakKUMH eruspHpoBaHuA LWHKMoreKkcaHa 
Bo3pactaeT Ha 23—21%, a cTeneHb JerupupOBaHHA MeTHMMKJONeHTaHa f0- 
‘BbIlwaeTcA Goviee 4eM B 2,5 pasa. Menblilee 3Ha4deHHe B peakILMu JeruypupoBanus 
IWMKNaHOB HrpaeT CKOPOCTb Mosayn UCXOHOTO yrueBOMoposa: Cc YMeHbuUleHveM 
OObeMHOH CKOPOCTH Nosaun WuksloreKkcaHa B Tpu pasa—orT 0,3 uac™* no 0,1 yac™! 
CoflepxKaHve GeH3osa yBenuuNBaeTca Bcero c 93 po 97%. ; 

- CyefyeT oTMeTHTb, TO B KaTaH3aTe WHKJorekcaHa (T. Kun. 78—80° mpu 


‘759 um, np 1,4979, d? 0,8768), nonyyeHHom B onbirax npu 600°, tomuMo 6eH- 
‘30J1a, METOJIOM ra30x%KHAKOCTHOH xpomMatorpadun, Ob OOHApyx*KeH JIMINb HCXOL- 
Hb WHKJIOreKcaH B KouIMYeCcTBe OKOJIO 3%. B To 2Ke BpeMA B KaTaJH3aTe MeTHJI- 
iuksorekcana (T. Kun. 90—110° npu 752 mm, np 1,4970, d;? 0,8728) napany 
€ TOJYOJIOM OblIo HaiifeHo Jo 20% GOeH30Na. ITOT IKCMePpHMeHTAJIbHbI (bak 
yKa3blBaeT Ha MpoTeKkaHve B BbIOPaHHbIX YCOBHAX MOOOUHONM peakiHu emertu- 
JIMpOBaHHA TONyOua B OeH30N. B fasibHeHieM Hamu OyJeT uccJeqOBaHO Ooulee 
TlofjpoOvuo KaTasuTMYecKoe JelicTBHe AKTHBUPOBaHHOTO IVs. 

OnpiTbI c UWHKaHaMH, MpoBeyeHHble JIA CpaBHEHHA B OTCYTCTBHe KaTaJH3a- 
Topa, NoKasaiu, uTo mpu 600° uNKONeHTaH HM MeTHJIMHKONeHTaH He MosBep- 
TaioTcA JlerHApHpoBaHHIO B CKOJIbKO-HHOyb 3aMeTHOH cTeneHH. I]nKJoreKcaH, 
TPONYUeHHLI B TepPMHYeCKHX yCJIOBUAX pH 550°, Takxe BbIIes U3 3OHbI peak- 
IMM HeH3MeHeHHBIM, OMHaKO B KOHJeHcaTe WHKJIOreKcaHa, COOpaHHOM B OMbite, 
NipoBeszeHHom mpu 600°, comepxanocb 6% SeH30na. B To Ke BpeMA B KOH eH- 
caTe MeTHJIMHKIOreKcaHa yxKe B OMbITax mp 550° Obit OOHapyKeH TOYO, on- 
HakO, B He3HauTeJIbHOM KOIMYeCTBe—OKOJIO 2%; B OMbITax mpu 600° coyepxa- 
‘Hue TosIyola B KOHJeHCaTe cocTaBsAO 6%. 

Takum o6pa3om, B pe3yJIbTaTe HCC/leOBaHUA YCTAHOBJIeHO, YTO AKTHBUPOBaH- 
HbIH OepesoBblii YrOJIb OOMAaLaeT CBOHCTBOM TIPOBOJHTb peakilMto Jerugporeuu- 
3allMU MATH- MW WeCTHUJIEHHbIX IMKJAHOB B YCJIOBHAX NOBbILIEHHOM TeMMeparTypbi 
C BbICOKMMH BbIXOJaMH MIpoAyKTOB erugporenusauun. IIpu 600° creneHb mpe- 
Bp allleHuA WHKOreKcaHa HW MeTHJIUMKJOreKkcaha B APOMATHYeECKHe YrJIeBOLOpObl 
nocturaet 97 u 100% cooTBeTCTBeHHO; WHKJIONC€HTAH M MeTHJILMKJIONeHTAaH B 
3TUX YCOBHAX MpeBpallaiwoTcaA B COOTBETCTBYIOMMe WHKJIONCHTAaMMeHOBble yrie- 
BOJOPOAL C BLIXOJOM NMoceqHHX Jo 29%. 

VWucrutyT opraunueckoi xumun uM. H. JI. 3ennucKoro Tlocrymusio 

AkajlemuH Hayk CCCP 30 1X 1960 
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bH3HYECKAS XHMHS 


B. C. BACHJIbEBA, H. B. JPOPAJIEBA, A. B. KHCEJIEB, 
A. 9. KOPOJIEB u K. JJ. LJEPBAKOBA at 


PEOMETPHYECKOE HW XHMVHYUECKOE MO/MOHUMPOBAHHE 
CHJIMKAPEJIA JIA WEJEW FA3OBOH XPOMATOLFPA®HH — 


({Ipedcmaeneno axademuxom JI. H. Iep6axoeom 28 XII 1960) 


B pa6otax (17°) MbI noKa3asIM, YTO, COUeTAaA reoMeTpHYecKoe MOANPHLMpOBA 
He KpeMHe3eMa IlyTeM rHApoTepMaJIbHOH OOpaboTKH C XHMHYeCKHM MOLMAUH- 
PpOBaHHeM eFo NOBepXHOCTH peaKlMel C TPHMeTHJIXJIOPCHJIAHOM, MOXKHO pe3K 
CHHU3HTb SHeEprvio afcopOuuMu MW BeJIMYHHY afcopOUunH NapoB pa3/IH4HbIX Be- 
IeCTB, B YACTHOCTH YIVIEBOLOPOOB, H CMelaTb NOBEPXHOCTb 3HaYHTeJbHO OOue 
ofHopoxHOH. Mbl oTMeTHJIM TakxKe, 4YTO TAKOe MOAMMHUMPOBaHHe MOMKeT OKa- 
3aTbCA MOJe3HbIM KaK JIA Jlyalero CO“eTAaHHA HaMoJIHUTeJleH co cpelaMu 
(1,7), Tak H [JIA BHeECeHHA B ras0aycopOWMOHHbIM BapHaHT xpomaTorpadun (ra3 
TBepfoe Teo) NpeMMYLecTB 1a30-*KHAKOCTHOFO ee BapHaHTa (ra3 — 2K ULKOCTb) 
(?,°). HenocraTKu rasoacopOiMoHHoro BapHaHTa CBAZAHbI CO CMUIKOM OouIbIOn 
WU HeEMOCTOAHHOM 9Heprvelt alcopOWMH Ha TBepLOH HEOMHOPOAHOM NOBepXHOCTH, 
YTO IPHBOANT OObIYHO K OOJIbIMM BpeMeHaM YepxKMBaHHA MU pe3koH acHMMeT- 
PHM MHKOB. JKUAKOCTHbIe MWIeHKH, HAHOCHMble Ha TBepfloe TeJO, CJIyKalllee JIMUIb 
HanOJIHHTeJIeM KOJIOHKH, OOJlafaloT OAHOPOAHOH NoBepXHocTbio. OsHako OHH 
pa3pyimaloTcsd Mp BbICOKHX TeMMepaTypax HM pH AMTebHOM padoTe yHOCATCA 
TOKOM Yasa-HocHTeJAx. TakuM OOpa30M, [a30-2%KHAKOCTHBIN BapwvaHT XpoMa- 
Torpadwy4eckKoro pasfeJieHHA Ip BbICOKMX TeMMepatypax (T. e. mpH padoTe c Jo- 
CTAaTOUHO OOJIbLIMMH MOJIeKyJ1aMu) He OOecne4yHBaeT BbICOKOK cTaOusbHocTH. Kpo- 
Me TOFO, Ludppy3HA B TOJULY *KUAKOCTHOH WWI€HKH 3aMeJIxeT MaccooOmeH. )Kua- 
Kaa WwieHKa He MpesoxpaHAeT MOJIHOCTbIO HM OT BOSMOXKHBEIX peak c HOCH 
TejiemM. [lostomy B HacTosueh padote Oba CHesaHa NoMmbiITKa reoMeTpuyeckoro 
WU XHMMMYeCKOrOMOAMULMpOBaHHA ajcopOeHTa, yLoOuOro AIA rasoBol XpomaTo- 
rpadvu,— WApoKoNopHctoro CHAMKare/iA, C WeiblO NOJYYeHHA Ha ero NOBepxX- 
HOCTH JOCTaTOUHO YCTOHMYMBOM HM OMHOPOAHOM XHMHYeCKH C HMM CBA3aHHOK 
II€HKU, B YaCTHOCTH IWieHKH KpeMHeopraHHyeckoro coeaqMHeHHA. 

B KavecTBe MCxofHOro Obl BLIOpaH cHMKareb Mapku LUCK. Tipownammiens 
HbIfi CHJIMKaredb OTMBIBAJICA pasOaBseHHOK CoMAHOM KucOTON (1 : 1) oT mpuMe- 
celi HOHOB 2KeJle3a MW Apyrux MeTasJIOB (Zo OTPHaTeIbHOK peakiMu ¢ powaHu- 
CTbIM AMMOHHeM) MH 3aTeM JMCTHJJIMpOBaHHOH BOAOM OT HOHOB xJiopa (Ro oTpu- 
WaTeJbHOH peaKUHM C a30THOKNCJIbIM CepeOpom). Takum o6pasom Obl MoyyeH 
oOpase, CH (cuiukKareJib HCXOMHDIM) C BeCbMa HeEOAHOPORHOH MOBepXHOCTbIO. 
Yactb 3Toro CHJIMKareJiA NosBepralach LaibHelWieH OOpaboTKe C WewbIo peomens 
puueckoro HM XMMM4YecKOrO ModudHILMpoBaHHaA. 

TeomeTpuueckoe MOLMPHUMpOBaHNe CHMKaredA MpOBOLAMOCb o6paborTKolt 
BOZO B aBTOKaBe mpH 275° B TeueHve 19,5 uac. Takum nyTeM Onin nonyuer 
odpasen, CI’, Tperu o6pa3el, Gblm NpHroTOBMeH XHMH4eCKUM MouUuLpoBa- 
HMeM NOBepXHocTHu oOpasuia CI’, oO6pa6oTKok ero KHAKUM TPHMeTHJIXJOpCH.1aHOM 
( (oOpasell CIM). O6Opa3el, aHau3upoBaicA Ha coflepwKaHue yruepogxa. Ilpu 
1,22% yrnepona B epecueTe Ha NOBep XHOCTb FMApaTHPOBaHHOrO CHMKAareNa H 
Kable 100 A noBepXHocTu o6pasila IpuxosuTCA B CpemHem oKosIo 2,7 tpume- 
THJICHIMAbHIX TPYNM, YO COOTBETCTBY€T NOKPLITHIO MOBepXHOCTH KpemMHeopra- 
HUYeCKOl NieHKOH, ONM3KOMy K HavOoNee MAOTHOMY. leomeTpuueckne ri XHMH- 
yeckKWe XapakTepHCTHKH OOpaslOB NpHBeleHb! B Ta6y. 1. 

Tlepex aycopOuHOHHbIMN ONbITaMH OOpPasibl AAMTeMbHOe BpemA mporpeBasiuc 
B afcopOlUMOHHOH BaKyyMHOH YycCTaHOBKe Ha YallleyKax’ KBapUeBbIx BecoB (7 
nou 150° no napnenna 1-10-° mM pt. cr. 
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_ Bblav Mosyyenbl u30TepMb! ajcopOunu uv JecopOuuH Mapa GeHzoua B OOnAaCTH 
THOCHTeEMbHBIX LaBseHHh p/p, oT 0 fo 1. V3 puc. | BuyHO, 4TO B pesybTaTe rud- 
JOTePMAbHOM OOPaOOTKH HCXOMHOFO CHMMKAareA U3OTEPMA CHJIbHO CMeCTHJIaCb 
sHU3 HU BIpaBo. Hayasio KanuApHO-KOHJeHCalMOHHOTO FHuCcTepe3vca CIBUHy- 
loch c p/p; 0,2 aa oOpa3sua CH xk p/p, 0,75 ana o6paszna CI. Bce sto cBuyeteb- 
TBYe€T O pe3KOM H3MeHEHHH TeOMeTPHYECKOH CTPYKTYPbI. 

: 


Pyar Our wile caren 


XapakTepHCTHKH MpHMCHEHHBIX OOpasuoB CHIHKarelet 


Cpegzuuit AHamertp 
f Cnoco6 O6xbem nop YaqenmbHaa | Comepxka- 
ma D, A ae 
CH He o6padoran | 0,89 310 100 90 = 
= Cl O6pa6otax 
, B aBTOKaBe 
, BOJAHBIM rapoOM 
: mpH 275° B te- 
; yeHHe 19,5 uac. 0,78 80 400 340 — 
'crM CI o6paéotan ‘ 
2%KHXKUM = TPHMe- 
THJIXJIOPCHJ1aHOM 
mpu 20—57°, 121 
3aTeM OTKaUaH 0,60 (80) (400) (380) 1223 
Gpemn? | 4422 


Peskoe COKpallleHve NOBEpXHOCTH ABHJIOCb Pe3YJbTATOM CHJIbHOTO yYBesHye- 
4M PASMeEPOB COCTABIAIONIUX CKeJleT CHNKareA rno6yn (*). CpeqHu WHamerTp 
“oOy CHIMKareAa Nocne rus{poTepMasbHOH ero OOpaboTKU yBeMuMIICA MOUTH 
3 4 pasa (Ta6a. 1). YMeHbutunocb KOIM4eCTBO MeJIKUX Top. 

Takum o06pa30m, B pe3yJbTaTe THAPOTepMaJIbHOH OOpadoTKH cHHKarens 
Apousollio yKpynveHve HM CriaKuBaHve OOPasyrtoulMX eFo CKeseT yacTH Mpu 
JONHOU PuApatTalMu ero NOBepXHOCTH. OTO Jao BOSMOKHOCTH NOYYTh Masib- 
dele O6padoTKoh oOpasua CT TpumMeTuXJOpcHsaHOM CHIMKaresib C MOBepx- 
AOCTbIO, MOKPbITOH JOBOJbHO [MJIOTHO CJIOeCM TPHMETHJICHJIHJIbHBIX rpynn. 
2TO XUMMYeCKOe MOLUULMPOBaHHve NOBePXHOCTH CH/IMKareA, KaK UH B Ciy4ae 
aspocuia (?, °), IpHBeJIo K pe3KOMY CHH2KeHHIO aCOpOUMH Mo OTHOUWeHMIO Kk OeH- 
soy JO Havana KanvJApHOl KoHJeHcalmu. B BepxHeH JIeBol uacTu puc. | 
aHbl HauaJIbHbIe YYaCTKH H30TepM afcopOuuU OeH30a, paccuuTaHHOM Ha efu- 
HMILy MOBepXHOCTH AA BceX Tpex OOpa3suoB cuMKareA. AncopOuHs OeH30ua 
Ha eMHUlle NoBepxHocTu oOpasua CIM 3HaunTeJbHo CHH3HaCb 10 CpaBHeHuIo 
2 AByMA oOOpa3silamu c rufpaTHpoBaHHOH MoBepxXHocTbH. Tak, npn p/ps = 0,1 
aOcOJMOTHAA BesMyHHAa acopOinu OeHs0sa Ha OOpasuax CH u Cl a 2" Moup/m”, 
a Ha oOpasile CIM a~0,1 pMoub/m?, T. e, XMMM4eCKOe MOAMUMMpOBaHHe IpH- 
3eJI0 K YMeHbIeHuIo azcopSuuu OeH3o1a B 20 pas. AncopOuusa OeH301a Ha XUMH- 
JeCKH MOLZMULMpOBaHHOM OOpasiie BIIOTh oO p/ps~0,8 ocTaeTcA BecbMa He- 
sHauYHTeMbHOM. KanuiiapHad xe KOHJeHCallMA, HauWHascb BOJIM3H. MeCT KOH- 
rakTa roOys cKeseTa CUIMKaresA Mp BbICOKUX p/p; HIpaeT OCHOBHYIO POJIb 
Joxo6HO cabo afcopOuNHn HW 3HauNTeIbHOM KaMWJIAPHOM KOHJeHCAalMN BOJBI 
8 Mopax AKTHBHOFO yrs, He coslep2xalllero MOBEPXHOCTHBIX OKHCJOB (°). 
STH flaHHble NO3BOHIM MpeANOMOKUTb, YTO CHJIMKAaredb, MOJMPUUMPOBAH- 
AbIM TAKUM VIM MOLOOHbIM COpa30M, MOET ObITb NPHMeHeH JIA XpomarTor pacu- 
| lecKaro ‘pasiedeHuA, HaNpuMmep, yrvieBOJOpOsHEIX CMeceli ra3o-acopOlunOHHbIM 
MeTOJIOM, JlaxKe eCJIM B COCTAB CM€CH BXOJIAT KOMMOHEHTHI, CHJIbHO aycopOupyio- 
dueca Ha HCXOJHOM cvuINKaresie. M3mMepeHua TenmJloT aycopOunu H-rekcaHa u 
Jensouia (°) Ha MOBepXHOCTH CHbHO MOsMUILMpOBAaHHOrO TPHMeTHAXJOpcHa- 
HOM a9pocHuia NoKa3aJIN, YTO 9TH BelllecTBa acopOupyioTcaA ypesBEI4aiHO cy1a6o, 
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ripHuem (opMpl u30TepM afcopOuHH pH MabIX p/p, NpwOmMxKaloTCA K JIM- 
HeHHbIM. : 

Jlanee OblIM MpoBeeHbI OPHeEHTHPOBOUHble OMbITh! MO BbIACHeHHIO BO3-— 
MOXKHOCTH IIpHMeHeHuA B xpomatorpadun o6pasua cunuKareta CYM*. Onpi-— 
Tbl MpOBOAMIUCh Ha xpoMaTorpade @upmpt Vpuddun u JKopax c KOJOHKON 
quametpom 4 mM wu pznuHoh 1 M. Jia HaOMBKH KOJOHKH ObLIM B3ATbI Ba 06- 


pasa cCHJIMKareseli, oOOpaOoTaHHbIX TeM Ke ciocoOoM, 4TO M OOpasitpl | 
Cr u CIM = (dpaxuna 


ro 0,25—0,5 mm). 
1a eee a B caygae rugapaTupo- 


BaHHOPO CHJIMKareA THA 
CY npu oObmuHon Temme- 
paType OeH30/1 13 KOJIOH- 
KM He Bbilllel Wake 3a 
nomyaca. IIpu 82° 6pinn 
MOJIYYeHBI THKH OeH30uIa | 
WM rekcaHa, OMHaKO BpeMsA 
vilepoKMBaHuA  OeH30J1a 
OKa3alocb Bce Ke OOJIb- 
mum: 12’40” (4a rekcaHa 
OHO coctaBsamo 1'50"). 
IIpu stom mK OeH3oJIa 
OKa3aJICAH CHJIbHO pacTA- 
HyTbIM (pue. 2 A, 1). 
B Tex *Ke ycJIOBHAX ObLI 
HcMbITaH MoLMduUHpO- 
BaHHbIM CMJIMKarelb TH- 
na CIM. Bpemsa yyep2Ku- 
BaHHWA Kak TekcaHa, Tak 
u OeH3oula pe3KO COKpa- 


Puc. 1. Mso0repmpi ayqcopOuHH mapa OeH30Na Ha OOpasiax Tuslocb. Kpome Toro, — 
cHluKarenea: 1 — HCXOQHBI CHuKarenh CH; 2— rugpatu- OeH30/1a OTJIM4GaJICA OT 
pOBaHHbIi B aBToKase CI; moguunupoBaHHEli nocnerug- WHKa Ha oOOpaszie CT: 
patayuH CIM. Uepubte Toukw — mecopouua «XBOCT» TIMKa MOUTH HC- 

ue3 (puc. 2 A, 2). 

ToT %Ke ONbIT Obl MpoBeseH pH Oowee HH3KHX TemnepaTypax. IIpu 35° 
Ha"rHpaTHpoBanHOM CuHKarese Tuna CI 6eH307 Boobie He Lal ABHOTO nuKa, 
Tora KaK Ha MOAMPHUMpOBaHHOM CHJIMKaresle BpeMA yyepxKuBaHuA OeHsoNa 
OKa3asloCcb paBHBIM Bcero 2’20”. B cooTBeTCTBHM C 9THM CMeCb OeH30J1Ia H TeK- 
caHa Ha MOAMULMpOBaHHOM CHJIMKarese MpH 35° yROBeTBOPHTebHO pasiesH- 
nacb. IlonygyenHaa xpoMaTorpaMMa MpuBefeHa Ha puc. 2 B. | 

TloyueHHble ra30-aqcopOWHoHHble XxpoMaTorpaMMbl Ob conocTaBseHEt 
C XpOMaTOrpaMMOl CMecH OeH30/Ia C TeKCaHOM, CHATOM Fa30-2KHIKOCTHLIM MeTO- 
NOM, Te B KavecTBe HAOMBKH KOJIOHKM UCMOb3O0BasICA WeMT, MpONMTaHHI 
CUJIMKOHOM E-3C1. Takum o6pa3om, Npuposa KHAKOTO CJION B 3TOM Cry4ae Gbia 
NOBOJIbHO O1M3Ka K NIPMpose XAMMYeCKH MOAUNULUpyionlei MieHKH Ha NoBepx- 
HOCTH CHJIMKaresia. XpoMaTorpaMMa CMecH OeH30Ia HM TeKcaHa, MoyseHHaA 
B 9TOM Culy4ae npu 74° (Mpoune yCMOBUA Te *Ke, TO H B CAyuae CHNMKarenel), 
lmpuBeyena Ha puc. 2 B. ipa 35° pasyzenenua He MpoucxoguT. 

Kak BYHO H3 conmocTaBeHua puc. 256 u 2 B, cmecb GeH30na u reKcaHa 
MOXKeT ObITh pasflesieHa B CyYae MOLMPUUAPOBAHHOrO CHJIMKareA C TOMOITbIO | 
rasoaycopOlWMOHHOrO MeTosa OblcTpee, 4eM C MOMOIIbIO OSbITHO TIpHMeHsleMOro; 
T'a30-2KHKOCTHOrO, MpHueM ake pu OoJlee HH3KOH TeMMepaType: BpeMaA yep- 
*KMBAaHHA OeHs0la MH TekcaHa mpH 35° Ha MOAMMIMpOBaHHOM CuIMKarese 
NOYTH B 2 pasa MeHbIlle BpeMeHH UX yepxKUBaHHA Mpu 74° Ha nponuTaHHOM 
CHJIMKOHOM Lenute. Dopma NuKa OeH3OJIa B CJIy4ae 1a30-acopOUMOHHOrO pa3- 

* Copmectuo c P.C, Iletposoit np cogeiicraun H. A. Cmupnosa, B. UW. KanmanoscKoro, 
A. Banaxuunoi u A. UW. Amuna. Astopst BpipaxkaioT uM cBoIO GNaromapHocte. 1 
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JIeHHA Ha CHIMKaresie Tuna CIM Bce 2Ke MeHee CHMMeTpH4Ha, YeM pu mpH- 
€HCHHM Ta30-KHAKOCTHOTO MeTOAa. STO, OUeBHAHO, OODACHAeTCA elle HejO- 
PATOUHOH OHOPOAHOCTbIO MOp HM MOBePpXHOCTH MOM*UuLApyroniero cuION, 
JlelyeT NOITOMY JOOuBaTECA 
me Oosee rayGoKoro reo- 545" 
eTp¥4ecKoro M XHMMUeCKO- B 
) MOAMMULMpOBaHHA CKesle- 
a CHIMKaresa HM ero NOBepx- 
octu *. Hecmotps ua To, 
TO 9Ta 3afaua B jlaHHO 
aOoTe ellie He pa3peliiena, 
POBeeHHble OMbITHI To pa3- 
euleHu1Io OeH30/1a u reKcaHa 
a ,MOJMUUApOBaHHOM cH- 
MKaresie MaioT OCHOBaHve 
peAnosaraTb ,ATO XHMM4eC- 
Oe MOMuUMpoBaHHe T0- 
@PXHOCTH | CHIMKareJiA, a 
ake Apyrux acopOeHTOB 
JIM CTe€HOK KanyJJIAPHbIXx 
(OMOHOK Cc oOpa3z0BaHvem 
@PMOCTOHKHX wieHOK IIpH- 
MTbIX COeJMHeEHHH CMOXKeT 
iAMCHHTS B XpoMaTorpadun 
({PONMTKU XKUAKOCTAMH, yc- 
PpaHHB CBxA3aHHble C HHMH 
[PyHHOCTH HM HeocTaTKH ra- 
O-*KMKOCTHOrO BapHaHTa 
‘poMatorpaduy Mp coxpa- Puc. 2. Xpomarorpammbl cmecu mapoB GeH30Na Hi A-Frek- 
leHHH ero TIpeMMYUecTB. cana. A —npu 82° na Seer ans I— GI; 2— CIM; 
Takum o6pa3om, couera- 5B — pu 35° na CIM; B —npu 74° na wente, mpoe 
IIMTaHHOM CHHKOHOM E-301 
iMe TeOMeTpw4yeckKoro MOJIH- 
PMUMpOBaHHA CKeJsleTa afcopOeHTa C XHMHYeCKMM MOJMGMIIMpOBaHHeM ero M0- 
3ePXHOCTH, B YACTHOCTH, peaKIMel C TPHMeTHJIXMOPCHaHOM IIpHBOLUT K Howy- 
IeHMIO CHJIMKaresia C OUeHh KPYMHbIMH TopaMu, NOBepXHOCTb KOTOPbIX JOBOJIb- 
iO OfHOposHa. MonuduuupoBaHHble ajcopOeHTbl, B YaCTHOCTH HecyuiMe MO- 
3epX KpeMHUMOprannyecKoro COA XMMMYECKH MPHBUTble dyHKIMOHAJIbHbIe 
“‘PYNMbI, BEPOATHO, CMOryT ObITh NPHrOAHbIMH AA Wee rasoBoh xpomarTo- 
‘paduuv, NosBoAA coueTaTh UpeHMyllecTBa Tas0-afcopOlMoHHOrO HM fa3o- 
KMKOCTHOTO ee BapMaHTOB. 


12°40” 


VWucrutyT du3suuecKow XuMHH TocTtynuso0 
Axkagemuu Hayk CCCP 25 VII 1960 


Mockosckuli rocyapCTBeHHEIM YyHHBepCcuTeT 
um. M. B. Jlomonocopa 


IMTHPOBAHHAS JIATEPATYPA 


Pere er cenies i) b.K0.B a ¢ Bid Aq ee KOO plo wes, Kei) Tile p iGcal K0= 
ma AH, 124, 617 (1959). 71.10. Ba6Kxun, B.C. Bacunbesa,H.B. Lpora- 
nepa, A.B. Kucenes,A. A. Kopones, K. A. Wlep6axkosa, JAH, 129, 131 
(1959). 3.10. Bao6xun, A.B. Kuceuwes, JIAH, 129, 357 (1959). 4A. B. Ku- 
cenes, A. A. Kopoaes,P.C. Netposa, K. J. UWlep6akosBa, Kou. xypu., 
eo. Ne. 6 (1960), ° VM. 10. BaGxkun, A.B. Kuceames, A, A. Kopoaes, JAH, 
136, Ne 2(1961). °® A. B. Kucenes, K. A. Wlep6akosa, Material zum 2. 
Symp. iiber Gas-Chromatogr. in Bohlen, Oktober 1959. Berlin, 1959. *’A.B. Kuceanes, 
TA. Morocsn, Kon. «ypx., 22, Ne 3 (1960). ®§ A.B. Kucewes, E.A. Jle- 
OHTbEB H mp., K®X, 30,2149 (1956). °® A.B. Kucenes, H. B. Kosanesa, 
MX, 30, 2775 (1956). 


* Tipn p/p, = 0,1 B pesyabtaTe MomuuuHpoBanHa aspocuua (°) amcop6uHA mapa Gex- 
30a YMeHbUIWNacb B 35 pas, mpH nepexoge xe oT CI x CIM ona yMeHbUIHJacb JHub B 20 pas. 
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Jlokauayn Akagemun wayr CCCP 
1961. Tom 136, Ne4 


PH3HYECKAA XUMU; 


M. B. TYPbEB 


MACC-CNEKTPbI HW MEPBHUHDbIE TIPOLMECCHI 
PAJMAWLWMOHHONW XHMMM MAPA®HHOB 


(II pedcmaeneno axademuxom C. C. Medeedesuim 23 VIII 1960) 


EMHCTBeEHHOM MOMbITKOM KOJM4YeCTBEHHOrO OODACHEHHA MACC-CHEKTPOB CJIOM: 
HbIX MOJIeKYJI JO MocseqHero BPeMeHM OCTAaBaJlaCb CTATHCTHYeCKaA TeEOPUA, B KO 
TOPOH MpemMonaraeTca, 4TO AHCCOMMAalHA MOJeKYyJApPHOrTO MOHa B  OOJIbIUIMH 
CTBe CJIYYaeB MPOMCXOAUT Yepes AUTeJIbHOe BpeMA (Jo 107° cex.) Mocme HOHU 
3allMH u Bo3sOyxJeHHA. Ilo STO TeopHu B TeueHHe YKa3aHHOrO MpoMmexkyTKé 
BpeMeHH MpOHCXOAMT MoHoe NepepactipeseneHue M fambHeliad murpallns 
9HeprHuu BosO0yxKeHHA HO BCet MowIeKyuJe, a RUCCOMMAIMA BEISBIBAeTCA cary tatHor 
KOHUeHTpallveli SHEPruu Ha TOM usu MHOK cBa3H (’, *). 

Panee 6blJIo MOKa3aHo, 4TO 106aA (B TOM UNCJIe M YHOMAHYTAaA) TeOpuaA, upen, 
novlararoulan, 4TO NepeaHHad S/eKTPOHOM 9HepruAa BO3OYKLeHUA pacnpese 
JifeTcA TO BCeli MOvieKyJle, HeMpHMeHHMa Mo KpaiiHeli Mepe JIA KpyHHbIA 
MOsleKYJI, U Oba MpeqwoxKeHa [pyran runotesa o JMUCcCOMMAalMU KPyNHbIX Movie 
KYJI TIpH 3JIEKTPOHHOM yJape, KOTOpad NO3BOJIMJIa KaYeCTBEHHO OODACHHTS MHO: 
THe 3aKOHOMepHOCTH Mmacc-criekTpoB (°,4). B HacTosmelt paOoTe MbI ToKaKemM, 
4TO [axKe IPH CaMbIX IIPHMUTMBHHIX JOMYULEHHAX MpeORKeHHAA TEOPHA TMO3BO: 
JideT PaCCUHTATh MACC-CNeKTPbI MpaKTHYeCKH BCeX H-TapadMHOB KoJM4GeCTBeHHC 
6e3 HCMOJIbSOBaHHVA KaKVX-JIMOO MPOH3SBOJIbHbIX BeMUMH. OTMeTUM, YTO B pac: 
YeTbI MACC-CIEKTPOB MO CTATHCTHYeECKOM TeEOPHH BXOAUT MPOnsSBOJbHAaA PYHKUMS 
pacipezeeHus No 9Heprun Bos6yKTeHuA, KOTOPaA NoAOupaetcA WIA KarkJore 
BeuleCTBa JO COBMayeHHA BbIUMCIeHHOrO MaCC-CeKTpa C 9KCHeEPHMeHTAJIBHbIM 
He3aBucuMo OT HCXOJHBIX MpeMMOChiWIOK M MHOFMX YIpomaroulux npesnonoxKe 
HHH, STO JIMIWaeT TeOpHIo Kakol-H60 mpakTHyeckoni IeHHOCTH. 

OcnoBxoli NIPeANOCHIIKOH «OKaNbHOMY TEOPHH MACC-CHeKTPOB ABJIAeTCA TO 
YTO AMCCOMMALMA MPH IIe€KTPOHHOM Yflape MpoucXoANT B OOAaCTH CTOJIKHOBe 
HUA Oe3 CyleCTBeHHOrO NepepacnipeseeHUA JHEPrHN MO BCeH MOJIeKyJle, T. e 
OCKOJIOUHbI€ HOHBI OOpasyioTcA B Pe3yJbTATe «BLIMAaJeHHAY M3 MOJIeKYJIbI OONAa 
CTH CTOJIKHOBEHHA C 3JICKTPOHOM. 

B 3aBHCHMOCTH OT XapakTepa COyapeHHA H3SMeHHeTCA Kak BeJIMUNHA STO! 
oOsiacTH, TAK H BEPOATHOCTD ee «BbIMNALaHUA» (pH TO Ke SHEPruU JeKTPOHA) 
Tak uHTeplpeTupyetca cam (bakT Macc-cMeKTpa, T. e. pasJIMYMA B BEPOATHOCT! 
OOpasoBaHHA PasJIMYHbIX OCKOKOB. C sTOH TOUKH 3peHuA HauOosee MpocTbIn 
ABJIH€TCA MACC-CNeEKTP OecKOHEYHO OOJIbUIOM MOeKYJIbI N-apaduHa, KOTOPbIt 
HW B3AT 3a OCHOBY pacyeTOB. OGcyxXMaloTCA TONbKO FpYMMOBble MaCC-CNeKTPbI 
T. €. CYMMapHble BEPpOATHOCTH OOPa30BaHHA BCeX HOHOB C JaHHbIM 4HCJIOM aTO 
MOB yrJlepolla, He3aBHCMIMO OT YHCs1a ATOMOB Bofopora. Macc-cneKTp GecKonedHc 
OoMbWION MOJeKYJbI MOXKHO CUNTATH M3BECTHEIM M3 ONbITA, TAK KaK NpakTHuecKI 
JOCTATOUHO B3ATb MACC-CMeKTp A-Napaduna B 2—3 pasa Gosee TAKeOFO 110 CpaB: 
HeEHHIO C TEM, MACC-CIeKTP KOTOPOrO HYKHO BLIUMCJUTH. 

B pacuete HcnoIb30BaHbI Culeyoulve MpesmooOxKeHUs: 

i O6pasoBanue OCKOJIOUHOFO WOHA ABJIAeTCA CJeCTBUeM «ppimaqanus 3a 
PAXKEHHOH YACTH MOJIeKYJIbI B OONACTH CTOJIKHOBEHHA C 3JIEKTPOHOM.: 

2. PasppiBpr C — > -cBa<3eli Wane pie a Ha PaBHBIx bose Gee’, or <TOUKM 
CTOJIKHOBCHHA, wi ; 
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; 3. BeposTHoctb o6pasoBaHua OcKosKa onpeyeisetca ero pasmepom. (4ucvIoM 
ATOMOB yrviepowa), HO B KaxKOM TOUKe CTOJKHOBCHHA NPOABAAeTCA NONHbI. Ha- 
Gop BepoATHOCTeH MaCC-clleKTpa GecKOHeHHO Oo/bIIOl MOseKYJIbI HesaBucuMo 
OT TOO, MOXKET JIM IPH MaHHbIX PasMepaX KOHEYHOM MOJIeKYJbI H TOUKe CTOIIK- 
HOBCHUA aKTHYeCKU OOpasoBaTLCH COOTBETCTBYIONIM OCKONIOK HIM HeT, DTo 
SHAT, YTO CCIM PaspbIB OHOH U3 
CBASeCH MOJIKEH Ob Obl MpousoliTu 3a” 
—ipefesaMu MOJIeKyJIbl, TO pBeTCA 


irarO: vem aed 


foe] a 

TONbKO OflHa CBA3b HM OOpasyetch B 2 2 | 
OOIeM cCyly4ae OCKONOK MeHbUInH, §$8] 3x => 162] 32 s | 
YEM TOT, KOTOPHIM AOJKEH Obi Obi 06- gs ‘3 ae ies 5 2 H | 
pasonatecad. Ecnm paspyisst oGeux 35) 2 | = S|) 2 | = |, | 8 
CBASCH JOJKHLI Obl Obl MpoHsoliTH 
34 IpesleslaMM MOJIeKYJIbl, ‘TO oO6pa- OTau H-Tentan 
SyYeTCA MOJICKYJAPHBIW HOH KaKuacT- 1) 22) 3 |4 2,4 2,7 
HbIi cyyali OCKONOUHOFO OHA. RESETS NESE AE Da MP a 
- 4, Uvcno aTomoB yrueposa B Mo- pees Me an 
mekysie n JoctaTouHo BemuKo, uTodnr of | bo [4b |e | a7 | 1 
MOXKHO Oblvio CunTaTb MoneKysty He- 3 | 109 | 50 | 7! : 
MpepbiBHOH. SaBNCHMOCTb BepoxATHO- a-Bytan LOE ae 
cTH OOpasoBaHHA OCKONKa JIA KO- 4 3.21 42 4 Be ape ; ie 
HeuHoH MoneKyubl —,(x) Ana GecKko- 2 |S | 7 | 3 | 400 | 100 | 8] 9% 
HeaHO OobUIOH MosIeKyb! f(x) Tak- 4 | 50 ce Nea Mabe: 22 | G4 
(ke CUWTaeM HelpepbIBHLIMH dyHK- Petraes tae ode] ol las 
DAMM JJIMHbI OCKOUIKa X. Aa Maret 25 | 8 1 13 hale 
. 5. Ilpeanonaraem, uto Monekympr =} | 433 | 3h wHod@en | 10) s3 
moObix pasMepos oTMuaIoTeA iMUIB =f | 8 Pel ape .(°2 lial la's 
p6ileH ANMHOH WM YTO KOHIbI HX He * 12 6 42 13) 3,4 
OTIMUAIOTCA OT CpeqHUX YacTel. Paes hal ge | bo A lanl! a 

Bee stu mpefnonowenus, Konex- 3 | ge" | a” |p | a8 | is [1] is 
HO, OUCH YNPOWAOT eHCTBUTeIb- 3 gp oh y ne ere 
Hyi0 KapTuHy. IIpeqnonoxwenve 1 5 2 31 | 9 11 3,9 
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mpefcraBseT coOoH OCHOBHYIO Mmpej- 
HOCbINIKY «OKaJIbHOM» TeopHH macc- 
fMeKTpOB, OOOCHOBaHHYy10 Hamu pauee (°,*), H ABJIMeTCH HanOoslee BaxKHBIM U3 
Bcex. [Ipegnonoxenun 2 uv 3 COCCHOBLIBAIOTCA JIMINb COBMAeHHEM PeSyJMbTATOB 
pacueToB C ONbITHBIMH JaHHbIMH. 

Bbw paccMOTpeHI H APyrve npesNoONOKeHuA, B YaCTHOCTH O HECHMMeTPHU- 
HOM (OTHOCHTeJIbHO TOUKH CTOJIKHOBEHHA) OCOPasOBaHHH OCKOJIKOB, HO BCe OHK 
aba KavecTBeHHOe pacxoxweHve c onbitom. I]pezmonomwenuaA O Hempepbis- 
HOCTH WM O06 OTCYTCTBUM OTIMUMi Ha KOHWAX MOJeKYJbI MpescTaBAOT COOoii 
YIIpOwleHHA HU He ABJISIOTCA HEOOXOJMMBIMH. 

IIpu pacuete paccmaTpuBaloTcaA CTOMKHOBeHHA SJIEKTPOHAa C paBHOl Bepost- 
HOCTbIO C OOO TOUKOM MOJIeEKYJbI, H BEPOATHOCTH OOPasOBaHHA KaxKMoro oCc- 
KOIKa ycpeflHsAIOTCA Mo BCeli MomeKyne. Bepontuoctb g(x, /) oOpasoBanna mpy 
WHOM CTOJIKHOBEHHM OCKONKA LaHHOH AIMED! ABIIAeTCA (byHKUHel AJIMHBI OCKOIKA 
« M paccTOAHHA TOUKU cTONKHOBeHHA / OT KOHMa MOvIeKysbI. JLocTaTouHO pac- 
2MOTPeETh OLHY NOMOBHHY MoseKyuEI (pu 9TOM O <1 < n/2). 

Vs npeanonoxenuli cnenyet, uto @ (x, 1) = f (x) mp x < 2l umn 1 > x/2, 
Tr. €. Kora JeficTBuTeMbHO MOryT pa3opBaTECA OGe cBasH. Ecau xe 1 < x/2, 
TO HOH OOpasyeTcaA M3 KOHILa MOJIEKYJIbI, PASPLIBAe€TCA TOJIbKO OHA CBASb H 
d6pasyetca ocKooK x = 1 + y/2c sBepoaTuoctio f (y), oTKyqa y = 2x — 21. 
Ireron2 
B. 


pCR hae Merl Bee, 


eerie core seam 


Macc-cnekTp UpefcTaBiseT coOoH CpefHi0I0 .BepOATHOCTA To BCeH MOJIe- 
Kye 
n/2 


Galt) = =) 9 (% O dl. 


0 
Tloncrapiaa 3Hauenua @ (x, 2) u3 (1) mocie mpeoOpa3sopaHui MMeeM 


2x 
; th ae 
ens) =(1— EF) +) FO at. (2) 
last MomeKyAPHEIX MOHOB aHasIOrM4HbIM MeTOJOM MouysaeTcs 
2n co ] 
1 
gun) =Iym, \ \ F® de dt. (3) 


lane 


PesyJbTaTbI pacyeTOB 10 ypaBHeHHAM (2) u (3) H 9KcHepMMeHTaJIbHble [aH- 
upie (°) mpuBeyeHb B Tad. 1; TaM Ke MpuBeyena (c HeOOJIbIMMM NONpaBKaMy 
H3 KOHI[bI MOJIe€KYyJIbI TO YPaBHeHHto (2)) wacTb Macc-cnekTpa H-Cs9H¢9(*), uc- 

MlOJIb3OBaHHaA B KavecTBe Macc-cIleKTpa OecKo- 

HeuHo GoubuIOH Momekysb. 3a 100%, Kak oObI4- 

HO, IpHHATa MaKCHMasIbHad BeposTHocTb. JIA 

JlePKUX OCKONKOB (x<n/2) pacxomgeHue B mpe- 

qleax OWMOOK onbita. BovJbuluM ABIAeTCH CH- 

cTeMaTH4eckoe pacxoxKeHHe JIA MOHOB, O1M3- 

KUX K MOJIeKYJIAPHOMY, XOTH XapakTep Macc- 
ciekTpa B 3TOM OOMacTH, OCOOeHHO AIA Oovslee 
TAKEIbIX MOJIEKYJI, OTPaxKaeTCA IpaBUJIbHo *. 

Jia TsKeMbIX MoJeKy (qua x>13) pacuer 

4 MaCC-CeKTpa BbIMOJIHAeTCA Ha OCHOBe ypaBHe- 

12 14 16 18 202204 262839 Hua (3) u 9KCMeEpHMeHTaIbHO H3BeCTHOH 9KCTO- 

Yucno amono6 CB ocxonxe HeHWMabHOK 3aBHCHMOCTH BeposATHOCTH oOOpa- 

Puc. 4 30BaHHA MOJIEKYJIAPHbIX HOHOB OT YMCA ATOMOB 

: yrsiepoya B MOJIeKyJie H-rlapadunos (°). Pemte- 

Hue MosyuarollerocA mpoctoro dyHKWMoOHaJb- 

HOTO YpaBHeHHA MOACTaBJAeTCA B ypaBHeHve (2). Pe3ybTaT pacueTa WA 

H-Cs Ho IPHBeLeH B BUe KpHvBoH Ha pwc. 1. OKcHepHMeHTambHble MaHHBle 

u300paxKeHbl TOUKaMH. 113 puc. | BULHO, YTO OCHOBHbIe COOTHOMIeHHA Macc-creK- 

Tpa OObACHAIOTCA TeopHel MOcTaTOYHO XOpollio. OTKNOHEHUA BOM3H MOJIeKyJAp- 

HOTO HOHA, M0-BHJ.MMOMY, CBA38AHbI C OCOOeEHHOCTAMH Mpollecca Ha KOHIWaxX MO- 

JIeKYJIbI. 

Jlanublt MeToy, ObisI MpHMeHeH M K paC¥eTY OTHOCHTEJIbHbIX BbIXOJOB HeHT- 
PaJIbHBIX OCKOJIKOB IPH 9JIeKTPOHHOM yyape. IIpu sTom npesnosaraetca, 4T 
OCTaIOlIMecA Mocsle yaJieHuA OCKOJOUHOFO MOHA YACTH MOJIEKYJIbI He3ap AXKCHBI. 
CoBepleHHO aHaJIOrMYHbIli IpMBeeHHOMY BbIIe pacueT NPMBOAUT AWA pacripe- 
HeeHUA? HEATPasIbHbIX OCKOJIKOB 7(X) K BbIpaxKeHHIO 


2N—2X% 


MMS WHEADYROG 


Omuocum. unmencuby. 


f(t) dt. (4 


Hs vpaBHenni (2) u (4) MoxkeT ObITb BBIMHCJIeHO pacripesesieHHe NepBHUHbIX 
NpOAYKTOB WMCCOMMaMA Mpu pafMouuse B ra3s0BoH case. KoueyHo, sto pac- 
ipeeJieHHe B peaJIbHbIX YCOBHAX PalMOMU3a MOKeT Hey3HaBaeMO H3MeCHHTbCA 
BCeTCTBHe BTOPH4HIX polleccoB MW HHOFO COCTOAHUA MOJIeKyJI B KOHJeCHCH 
poBaHHoH base. OLHAKO BbIXOJbI MPOAYKTOB c paspEiBom C — C-cBx3eii BecbM 


* Macc-cieKtpbl «MeveHbIX» TAKEbIX H-MapapHHOB, J06e3HO coobmlenHEIe Ham J. H. Bey 
non (mocnaHo B J. Phys. Chem.), MoryT 6biTb BEIIHCeHbI LaHHbIM MeTOJOM TOdHee, 4eM HCIOJIb 
30BaHHBIM pauee (3, 4), 
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IM3KM MIpH pafuouM3e H-reKcaHa KaK B KMKOH, Tak M B rasoBoli (pase (’). 
TO MOXKeT O3HaUaTh, UTO B Mpoctelilliem CJlyyae MapavHOB POJIb UCKa*Kaloulnx 
AKTOPOB He OUCHb BeJIuKa, NOITOMY MpAMOe COMOCTAaBMIeHHe PacueTHBIX pacripe- 
SJIEHHM MepBMUHBIX MPOLYKTOB C KOHEYHBIMM He JIMIMeHO CMbICa. PesyJbTaTbl 
acueTa WU 9KCII€PHMeHTAJIbHbIe JaHHble NO pasHOJIM3y H-TrekcaHa MpuBeeHbl 
a6. 2 (3a 100% npHHaAT cyMMapHbIi BbIXOJ). 

Jina BbIxofa MeTaHa IIpH pafuouu3e pa3IMUHbIX MOCTATOUHO TA?KEJIbIX 
-apaduHos (x = 1, n>5) u3 ypaBHennit (2) u (4) nomyuaetca G = a/n + 0b, 
le G — Bblxoy, (moneKy.1/100 98); a u 6b — KoncTanthI (b<a). 3 puc. 2 BUHO, 


Laorn ra 2 


a baat 5 Uucso 
Pagomne | Bate % [EME O | Spee: | Bie ve | HGS 
Te “ae 
; 1 45 9 4 22 22, 
2 23 40 5 8 4 
3 32 25) 


TO OMbITHIe JaHuble (°) JelcTBUTebHO XOpOLO ONMCHIBAaIOTCA runep6osoli. 
V3 Teopuu MOoKHO OLeEHUTb OTHOCHTeMbHbIN 
BIXO OJecpHHOB Npu palvonu3se. On oKa3bi- g 
aeTCA WIA TekcaHa B ~1,0 pa3a MeHbIlle BbI- 
joa mapadpwHOB C TeM Ke YHCJIOM aTOMOB 
Tuleposa, 4To cormacyeTcaA c onbitom (%,°). 
OrtmeTuM, uTo pa3ppiB C—C-cpa3ei npu 
lavomuze mapadunoB mpakTuuecKu He TIO]- 
aeTCA «3aluTe» (*,°). Oto xopolio corsacy- 
Pea C TeM, 4TO NO «MOKaNBHOM» Teopun JMC- 
OWMalHA MNpPOMcxosMT 3a BpeMA NopsALKa 
0-** cex. (*). Bausauue xe OeH30/1a Ha BBI- 
Ob TAXKEJLIX MPOLyKTOB M BOMOpOa Mo*Ker 
Ka3bIBaTb HA HHOM MeXaHH3M COOTBeTCTBYIO- 
[MX NepBHYHEIX MpoleccoB, OTIMUYHbIM OT Me- 
aHu3Ma’ Macc-cmeKTpoB. CylefxyeT moquepK- 
YTb, 4TO CaM (qpaKT KOppeJiIAuMH MexKLYy 


Iacc-cleKTpaMu M mpogyKTamu paguomusa i O Qi Q2 
eM., Hampumep, (’,°)), MoxeT ObITb OObACHeEH “hy, th caer 

, OOWEM Cydae TOJIbKO «IOKaJIbHOH TeO- Dyed 

Men». } 


AsBTop BbIpaxkaeT OlarogapHocrb mpod. H. H. TyHuukomy 3a momollb B pa- 
joTe H OOcyxKJeHve pesy/bTATOB. 


@y3HKO-XHMH4eCKHH = HHCTHTYT Tocrynus0 
uM. JI. A. Kapnosa 22 VIII 1960 
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Jloxnxaye Akangemun nayr CCCP 
1961. Tom 136, Ni 4 


PH3SHTECKAA XHMH 


B. P. JIMHJE, JI. A. MAPIOJIHC u usen-koppecnongent AH CCCP C. 3. POPHHCKH 


KATAJIMTHUECKHE CBOKCTBA KOBAJIbTO-MAPFAHIEBbIX 
IWMMHEJIEM 


CoeUHeHHA CO LIMHHEIbHOH CTPyKTYpOH JOBOJIbHO WIMpOKO HCHOJIb3y10TC 
B IIPOMbIUJIEHHOM KaTaJIv3e B KaueCTBe KaTaJIM3aTOPOB OKHCJICHHA, THApUpo 
BaHHA, KOHBepcHH okNCcH yruiepoja (1). BcecroponHHe u3y4eHbl CTpyKTypa, 
MarHUTHble HM 3IeKTpHueCcKHe CBOHCTBA CJIOXKHbIX WINMHeeH, MpMMeHAeMbIXx 
TeXHUKe NOX Ha3BaHHeM «eppuTym. Hapsamy c STHM B AMTepaType onyOJMKo- 
BaHO OF paHYeHHOoe 4HCO paOOT, MOCBALLEHHbIX BbIACHeCHHIO CNeMMPUKW KaTa 
JMTMYECKOFO elCTBHA WINNHeelH WH YCTAHOBJICHHIO CBA3H MexKy KaTawuTuye 
CKOM AKTHBHOCTbIO STHX COCIHHEHHH HU (USHYeECKUMU XapaKTepHCTHKaMH TBep- 
ono Tesla (?"*). 

B aHHol paOoTe u3y4uasloch BJIMAHMe CTpyKTYpbl Ha KaTasIMTM4eCKHe CBOH- 
cTBa mpaMoH — CoMn2O. u o6patHo — MnCo2O. koOasibTo-MapraHlleBbix WINH- 
HeeH. KatamuTwuecKad aKTHBHOCTb OMWeHMBalacb jis peakwMu rlyOoKor 
OKHCIeHHA Tponnena. 

Tlouyuenue mpaAmMo Mu oOparHo wWnouHeeH omucaHo paxee (°). Karanurn- 
yeCKad AKTHBHOCTb OpeleAsacb MO CKOPOCTH OKHCJIeHHA TponwJieHa KHCIO- 
POOM, B3ATbIM B CTeXHOMeTpHyecKoM cooTHOMeHHu CsHe : O2 = 2:9. IIpo- 
AYKTaMH peaKUMH ABJIAJIMCb YrJIeKUCIbIM Tras M Boa. BeM4MHbI Ye bHbIX 
NOBepXHOCTeH KaTalM3aTOPOB, oMpeseseHHBIe To MeToxy BOT u3 paBHOBeCHbIX 
U3OTEPM H3KOTeMMepaTypHo copO6uMH KpHiTona, cocTaBianu: 0,70 m*/r 
(CoMn2O.) u 0,25 m?/r (MnCo2O,). PeakiuaA NpoBOsUuach B CTaTHYeCKUX YCJo- 
BHAX IPH NOCTOAHHOM HadasbHOM JaBseHuK cmecH (0,450 mM pT. CT.) B HHTep- 
Basle TemMnepatyp 200—350° C. Obpa3ipl KaTaMHsaTOPOB TPeHHpOBaJIUCcb B Ba- 
Kyyme 10°° mm pt. cr. mpu 550° B Teyenve 4 uac. O6pa3yioujaaca Bola Helpe- 
PHIBHO BLIMOpaxKUBalacb B xoxe peakiuu. IlopropHoe MpoBeseHHe ONBITOB Ha 
OMHOM HaBeCKe KaTaIM3aTOpa NOKAa3aJIO XOPOINYIO BOCIPOW3BOLMMOCTb pe3yiJIb- 
TATOB. 

Ecam peakiMio OKMCJIeHHA MponMseHa NPOBOAUTS Np HeMpepbIBHOM TOTJIO- 
UleHHM OOpasyloulerocA B xoxe peakuuu COz HW BEIMOpaxKUBaHMH BOLE, TO ee 
KHMHETHKAa CylelyeT MOHOMOJIEKYJIAPHOMy 3aKoHy: B KoopfunatTax Ig P —Tt 
HaOsmioWaeTcA CTporad JMHelHOCTb, Tolya Kak KBalpaTHUHbld 3aKOH HCKawKa- 
etca (pc. 1). Yaenbuaad Koucranta cKopocTu K}, BpruncsenHadt 10 ypaBHeHulo 


peakuuu 1-ro nopsgKa, ocTaetca nocTosHHoli (puc. 2). 

Ha puc. 3 u 4 npegcraBuienb! KMHeTHYeCKNe KpHuBbIe OKUCTeHUA CMecu (2C3H6+ 
+ 902) Mp pasHEix TemMeparypax pH MpoBeqeHHH peakWMH Ges yaeHuA 
yruieKUCIOrO rasa W3 peaKUMOHHOrO IpocTpaucTBa. CyMMapHasA CKOpOCTb Mpo- 
mecca OKHCJICHHA B STHX YCJIOBHAX ONMCbIBAeTCH IIpHOMMKeHHO ypaBHeHHeM 
peakIHH BTOpOro NopAAKa, MO KOTOpOMY ObLIM BLIMUCJCHLI 3SHAeHUA KOHCTAHT 
CKOpOCTeH, OTHECeHHbIe K eAMHMMe NoBepXxuocru (1 m?) Katamusatopa (Kl). 
OMBITEI lO OKHCJI@HHIO CMECH IPM pasHbIX HaYaJIbHbIX JaBJeHHAX NoKasaJu, 
uro Kyi, BBIYMCeHHa TO ypaBHeHMo peakmun 2-ro’ TOpsA-Ka, 3aBUCHT OT 
HavaIbHOrO WaBJeHHA (pc. 2). Panee ofHuM 3 aBTOpoB (7) Opiio MOKa3aHO, 
ITO MOBLIWEHHE HaOMOAaeMOro TopsANKa peaKUHH TO CpaBHeHHIO C HCTHHHBIM 
MOXKET OLITbh OOYCMOBMEHO CAMOTOPMOxKeHMeM pollecca BeweACTBHE 6OKUPOBKU 
860 


‘THBHBIX WeHTpOB KaTanu3aropa MposykTamu peakuuu. B janHom culyyae 
aKOe jleHCTBHe MOryT OKa3bIBaTb. MOvJleKyJIbl COz, Bias ORIaes BePOATHO, Ha 
BEPXHOCTH KaTasMsaTOpa KOMMWIeKC THA GOH . 

Cnenupuxa ycloBull TpoBeleHusA peaKiun ((BosMOXKHOCT BOCCTAHOBJICHH A 
BEPXHOCTH KaTasIu3aTopa House es, Ip Gombulom ero CoslepxKaHun B 


BE fan 7 Taodauna l 


Po, =—ieonst = 0,320 Pun, = const = 0,048 
0 a 
Perit : PO, " ; S 1 

PCH Ky yr PO, Kyx 
oud tae 0 ,036 0,105 | 0,433 0,105 
At ees 425 0 ,072 0,105 0.217 0 ,090 
1:2 0,160 0,105 - |, 0,096. 0,030 

Tl 


DHMeCUaAHNE: 7lapnenua TIPHBeACHb! B MM PT. CT. 


He MOSBOANA WHPOKO BapbupoBaTb COCTaB MCXOAHO CMeCH. 
B ta6a. 1 npesctrapseni / 

3YIbTaTbl ObITOB To 
KUCNeHMIO § ponuiena Ha 
nCo2O1 mpu 250°. 

M3 ta6. 1 BHO, 4TO 
isMeHeHHe  KOHIeHTpaluu 
ponuvieHa B 4,5 pa3a ue 
[MA€T Ha KOHCTAHTy CKo- 
TH, a yBeIH4eHHe Cosep- 
HHA KMCNOposa c 0,096 
) 0,433 MM pT. CT. MpHBo- 
K YBeJIMYeHHIO KOHCTaH- 
1 CKOPOCTH, T. €. CKOPOCTb 
aKIMH He 3aBHCHT OT KOH- 0 

Tp alluu Npomuiena u 0 10 20 30 40 50 60 70 Mun, 
pefesmeTCA KOHIeHTpalu- 


penenopana 10 Siaaiaibid Puc. 14. Kuneruueckaa u30TepMa OKMCNIeHMa CMeCH 
2CsHg+ 902 Ha MnCo2Og npu t= 250° c HempepbIBHEIM 


normourenuemM CO, B xofe peakIMH. aces = 0,922 MM 


=F ie bod? (Peat) 


 Panee (°) Opi0 moKa3ano, uTO KUCOpos Ha OGeX IMMHeMAX copOupyeTca 
MMM4eCKM HeoOOpaTHMo M KMHeETHKa XemMocopOluu CJlelyeT 3aKOHAM. 


0 = At" — ana MnCo,0, uw @=a+blgr ana CoMn.O,, 


fe 0 — 3alloHeHve MoBepxHocTu, t — Bpema. Ilo onoAHMTebHbIM U3Mepe- 
HUAM XeMocopOuHH KMCOpofla Ha OOCHX MIMMHEAX B MHTepBave Temmlepatyp 
Z 10 —350° ObLIM HaliqeHbl 3HAYCHHA SHEP aKTHBaNWH XeMOCcOpOlMH: 
IS KKaJ/Moub Aa CoMn2Oau 14 Kkan/Momb naa MnCo2O4 (npu sanomHeHuu 
= 0,03 cm?/m?*). 

“Tponusen Ha 9THX KaTaM3aTopax, Tak 2Ke KaK M Ha pAe ApyruX OKUCJOB, 
pOupyerca OOpaTHMO, «KBa3H-paBHOBeCHO», C MaJIBIMA SHa4CHUAMY 3anou- 
HMM M 9Hepruit akTuBatiuu. [IpeqBapuTetbHan copounA KUCMOpONa Ha WITMHe- 
X (IIpH Temilepatypax nwxKe 200°) He BMAeT Ha CKOPOCTb COpOuUHH TIpomusena 
KOHeYHbIe 3anovIHeHuA MOBepXHOCTH. CnelvaibHBle OMsITb! NoKa3a/iM OT- 
MCTBHe xeMocopOunH COz MpsMou OOpaTHol wINMHeIAMH B UHTepBavie TeM- 
spatyp 100—350°. 

Pa6otamu’ jpyrux apropos (2,8) Obio noKa3aHo, YTO peakUuA OKUCIeEHUA 
IEBOROPOJOB Ha UWINHHEbHBIX KaTaIu3aTOpaxX MOET HMeTb OObEMHOe Mpo- 
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jlouxKenne. JJ BbIACHEHHA BOMpoca O BO3MO?%KHOCTH TeTeporeHHO-roMOreHHOr: 
MeXaHH3Ma peaKUMM oOKucIeHHA mpomusiena Ha CoMn2Oa u MnCO204 Ham 
ObIJI IPHMeHEH MeTON pa3sseIbHOrO KaJiopuMeTpuHpoBanua KoBasbcKoro — Bo 
roaBneucKol (°). Jluamerp peakUMoHHOro cocyfla cocraBia 50 MM, Ala M3Me 
peHHA pasHOcTH TeMMepaTyp MpHMeHAACb HUXPOM-KOHCTaHTaHOBan Luddeper 
WMaJibHai TepMolapa, U3rOTOBJIeH 
Had H3 MpOBoloB AvameTpom 0,05 mM 
UyBcTBUTeJIbHOCTh M3MepeHHA paz 
HOCTH Temnepatyp Az = 0,05°. 
Jia rpalyupoBKu wpu6opa uc 
MOJIbSOBaJINCb: YHCTO TeTeporenHa 
peaKWHA OKHCJIeHHA KHCOpOso 

Q2 03040506 we +4TOHKOFO MeqHOrO Nopoulka, o6pa6o 
ieee. TaHHOrO ponmHJieHoM mpH 450° B Te 
Puc. 2. Sapucumocrb Konctant cKopoctu YeHHE 4 wac., peaKkIMA OKHCJIeHHS 


Ke u KG peakuun oKkucnenua cmecn MPONMJeHa Ha NJIaTHHHPOBAaHHOM ac 
2CsH,g + 90, oT HayanbHOro JaBseHUs CcMecu GecTe, HMelOllad TOMOFeHHYIO CO 


cTaBsiniomy1o 6 (4°), ~H + YToOMOreHHO! 
OKucJleHHe alleTaibyerufa npu 200° (24). Yeranopneno, uTo peakuuA okucae 
HUA CTeXHOMeTpHyecKOH CMeCH MponHsieHa C KHCJIOPpOOM Ha OOeUX WINMHeIA} 
Mp Temmepatype 300° u HauasbHBIX JaBeHuax 0,5 u 40,0 mM prt. cT. mpote 


Ta6Oauma 2 


= . SHEprus aKkTH- 
eae) CoMn,O, MnCo,04 ' BauHM peakuuu , 
5 S bs Kya np. | 90, up. KKaJl/MOJIb 

o = aa ee 
One Fy I TO, op 
wo I cm? I cm? | K oop. 2 

I — ya 
oe 18) Kyz 3 On M2 Kya %0, ae | CoMn.,0,| MnCo.0, 


wWwnr 
aonoe 
oo°O°o 
Nooo 


019} 0,026 |0,0124) 9 017* 1,52 hae 
poOke 0052" 02075 0 ,026 2,00 2 ,00 19 ,4 17,0 
.690} 0,083 (0,300 | 0,039 2,30 Zaks 

74 0,138 (0,975 | 0,054 2,70 2,00 | 


* OkcTpanoOMUpOBaHHoe 3HaueHue. 


MpolnleHa TOJbKO Ha NOBepXHOCTH KaTaJIM3aTOpa HM OTCYTCTBHE 3aMeTHOT¢ 
KOJIMYeCTBA MpOLYKTOB | 
HENOJHOrO OKUCJIEHHA MM 7 2 3 
OOYCJIOBJIEHO, M0-BUH- 
MOMY, HaJluvuHeM Ha ' O15 
MOBepXHOCTH KaTau- 
3aTOpa 3aKkpelJICHHbIX 
weneli (12), gos OS gi ee 
BeTa6a 2 lipHBe- 2 ee eee 
AeCHbI 3HAYeHHA ylewb- 0 a 20 a gat? ay o0 Sane 
HBIX KOHCTaHT CKo- Puc, 3. K OCH 
poeta (Ka) pean iy na CattmOy font orth, Sec td wd fan 
OKHCJICHHA cmMecH S=0,25 m5 3—t= 250°, S=0,50 m@; 4—f=200°, S 
2C3H6 + 902 u ynenb- = 0,90 w? 
HbI€ 3alOJIHeHHA o- 
BEPXHOCTH KaTaH3aTOpoB KUCJIOPOAOM, B3ATLIE U3 H3CTepM XeMOCOPOUHH KUC} 
JOpoka AIA OAHOTO 3HayeHusn BpeMeHH (30 MHH.) NpH TemmepaTypax, COOoT 
BeTCTBYIOIHX TeMlepatypam peakUun. j | 
M3 Wanupix va6n. 2 BHLHO, YTO MeXKLY KOHCTAHTOH CKOpOCTH peaKUMH OKUC 
JICHHA NPONMWeHa Ha IIMMHeEIAX HM CKOPOCTbIO XeMOCOpOMMH KuCTOposa cyule) 
CTBYC€T IIPAMaA 3aBHCHMOCTD. 
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; 
} 
‘ Bolle OblJIo OTMeYeHO, YTO XEMOCOPONMA KUCJOpOsa Ha IIPAMOH u OOPaTHO! 
WINMHeEIAX OMMCHIBAeCTCA Pa3JIMUHBIMH KHHCTHYCCKMMU 3aKOHaMH, XapakTep- 
HBIMH [JIA HEOJHOPOAHOM MOBepXHOCTH C pa3JIMUHbIM XapakTepoM pacipeyeuie- 
HUA aKTHBHEIX y4aCTKOB MO 3HEPrHAM AKTHBAWHU (SKCNOHEHUMabHOe wn 
MnCo2O04 wu mHHetHOe 21a CoMneO.). B To xe BpeMA pasJIM4HaA CTaTHCTHKa 
HeOLHOPOAHOCTH NoBepxXHocTel NpaAMOM M OOpaTHOM WINMHeNeH He NpoABAsAeTCA 
B KHHCTHKe OKHCJICHHA MponvsieHa Ha STHX KaTaIM3aTopax. 

_ PeakiMA OKUCJIeHHA VeT, BepOATHO, B OOOMX CIyyaHX Ha OrpaHvyeHHOM 
YHCJie AKTHBHEIX YUaCTKOB, KOTOPble MOXKHO CUUTATH OJHOPOHEIMH. I lozTBep2xye- 
HHEM STOO MOKET CYKUTS : } 

TowecTBO KUHeTHYeCcKoro r AR 
3akoHAa, OIM30CTb 3HaveHHH ; 
9HeprHi axTuBanunpeaxunu =} HIS 
OKUCJICHHA M ponopiivo- &F gio 
HasIbHOCTh MexKLy 3HaYeHH- 005 
‘MH = =©KOHCTaHT = =©CKOpocTH ’ 
peakiMH H CKOPOCTbIO Xe- 0 10 70 “30. “40 50. MUM 
MocopOunMH KuCJOposa. 
; KuHeTHueckHii 3aKOH OJ - Puc. 4 Kunervueckue M30TepMbI OKNCIeHHA cmecu 
HakoB [uid psAMol u oOpaT- 2C3He+90, na MnCoOw. S=0,5 wm? 1—?t= 350°, 
HOM WnMMHeNei, HO KaTasu- 2—t= 300°", 3—t= 250°, 4—t = 200° 
THYeCKaH AKTHBHOCTb MUX 

pa3uuHa. CreqoBaTeJIbHO, CTpyKTypa pellleTKH He BJIMAeT Ha XapakTep JIMMH- 
TUpPyiollleli CTA HU SHEPrulo AKTHBALMM, HO U3MeHAeT NpeAIKCNOHEHUMAJIbHbIIt 
MHOXKUTeIb, KOTOPbI, BePpOATHO, CBASAH C YMCJIOM AKTHBHBIX LCHTPOB. 

Vis paccMoTpeHua cTpyKTypHBIxX dopmy mpsamoi — Co*[Mn**Mn**]O; 
u o6paTHoi — Co%*[Mn**Co**J]O{ wmmneneli BugHO, 4YTO HaxofsmMecs na 
NOBepXHOCTH KaTMOHbI MapraHlla, B OoJIbiWeH CTeNeHH, 4YeEM KATHOHBI KOOaJbTA, 
MOryT CTaTb JOHOPaMH SJIEKTPOHOB JIA XEMOCOPOMPOBaHHbIX aTOMOB KHCJIOposa. 
BecneycTBue 3HauvTeJIbHOM JCMepCHOCTH NOPOUWIKOB KaTaJIM3aTOPOB MOxKHO, 
BePOATHO, 6e3 OOJIbIWION MOFPeWIHOCTH JONYCTUTh MPONMOPWMOHAIbHOCTh MexKy 
KOJIM4eCTBOM KATHOHOB MapraHila B OObeMe VM Ha MOBepXHOCTH 3epeH. 

Boyiee BbIcoKad XeMocOpO6WUMOHHaA CnocoOHOCTh MU KaTasIMTMYeCKaA aKTHB- 
HOCTb MIPAMOM WNMHeEIH CBA3aHAa, BOSMOKHO, C OoJibilleii KOHIMeHTpallvelt B Heli 
KaTHOHOB MapraHlla, OKa3bIBalollMX TviaBHOe BJIMAHMe Ha (POPMUpOBaHHe aKTHB- 
HEIX LCHTPOB MOBepXHOCTH. 

Tak Kak CKOpOCTb OKHCJIEHHA MpOMMJieHa MpONOpUMOHAabHa CKOPOCTH Xe- 
MocopOluu KuCOposa, MOAKHO HaMeATbCH MYTeM BBeJCHHA B pellleTKy WIMMHE- 
jeu Moguduuupyioulmx oOaBoK, perysiMpyloulux xemocopOuHiIo KHCJOpora, 
U3MeHUTb KaTaJIMTMYeCKHe CBOMCTBA IpAMOM u OOpaTHOM WinHHeNeH. 


VWucTutyT u3suueckKoH XHMHH Tloctynuso 
Axkajlemun uayk CCCP 19 X 1960 
B 
i WMTHPOBAHHAA JIMTEPATYPA 


_ 15.H. Touaros, Katanu3 B opranvyeckoh xumuy, 1959, ctp. 177, 342, 711. 7 JI. A. 
IMaprosauc, Kany. nucceprauua, AMX AH CCCP, 1947. *%Z.G. Szabo, F. Sali- 
imosi, Zs. Elektrochem., B63, Ne 9/10, 1177(1959). 4 G.M.Schwatb, E. R’oth, Structure 
and Properties of Solid Surfaces, 1953, p. 465. 5& W. Wolski, Roczn. chem., 34, 305, 
309 (1960). ®B.P. Jiuuge, JAH, 127, Ne 6, 1249 (1959). 7C.3. PornucKnuii. 
PKDX, 13, B. 12, 1787 (19389). 8 TI. 10. Bytarun, C. 10. Enosnu4, TAH, 54, 607 
a; ®M. JI. BoroaspaeucKag,A.A.KopanpcKku it, K®X, 20, 1325 (1946). 
Tl. 10. By taruun, Jiuccepranua, UX AH CCCP, 1949. UH. M. Omauyoadpb, 
Kynetuka WenHblx peakuwi oKucsienun, Usa. AH CCCP, 1950, erp. 185. %C.3.Po0- 
TuuHcKHaH, TIpo6nempl KuHeTHKM u KaTanusa, 10, 1960,373. 439. X. Enuxkees, 
1.4. Maproauc,C.3. PoruucKyu i, JAH, 124, Ne3, 606(1959). 14 W.E. Gar- 
er, l-wetaray, F.S. Stone, Proc. Roy: Soc., A197, 249 (1949). 
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oxruagn Akagemun wnadyx CCCP.) 2. 
1961. Tom 136, Nt 4 Sle ha DE ee 


PUZHYECKAA XUMHA 
A. ©. JIYHQMH, Fr. M. MAXAMJIOB nC. 1. PABYA. 3s) | 


0 NOBEAEHMM KPHCTAJWJIM3ANMOHHOM BOAbI aa 
B CEFHETOIJIEKTPMKE K,Fe(CN),:3H,0 : 


(IIpedcmaénexno axademuxom B. H. Koxdpambesuim 21 VII 1960) 


CerneToavieKTpwueckue CBOlCTBa 2KeJITO KpoBAHOH comm (QKKC) nue 
—22° 6pm o6Hapyxenbl Baxy u gp. (1). MonoksuHHple Kpuctanapr PKKC 
comepatT 4 Mowiekystbl KaFe(CN)s 3H2O B auelike c pasmepamu a = 9,32 ne 
b = 16,84 A, c = 9,32 A (?). Ilpu usyaennu )KKC merofom mpoTonHoro Mar- 
HATHOPO pe30HaHca Oblio OTMeYeHO (*) 3HAYHTebHOe H3MeHEHMe BTOPOFO MO- 
MeHTa JIMHHM MpOTOHHOrO NOrouleHuA Ip Nepexoge sepes Touky Kiopy. 

BtropoH MOMeHT JIMHHM TMOrJoleHHA 

-|-c0 i 
S = \ f(A) (H—H,)?dH 1a) 


—oco 


(rue ((7) — nopmMupoBaHHan yHKUMA, OMMCEIBaloMjad QopMy JMHMM, U 
(1 —H,) —pasHocTb MexKAy TeKYLMM 3HaYe€HHeEM MArHUTHOrO MOA M ero peso- 
HAHCHDIM 3HaYeHHeM) XapaKTepH3yeT B3aHMOMeHCTBHE MpOTOHOB B BellecTBe, H 
ero H3Me€HeHHe YKa3biBaeT HA H3MeHeHHe B NOJOXKeCHHM UH MNOABMKHOCTH 
IIPOTOHOB (‘). 

B cBa3v c O6HapyKMBllelica TeMiepaTypHOM KoppeAMMeH H3MeHeHUA BTO-| 
pOrO MOMeHTa JIMHHM MOrloWleH¥A C NOABJEHVeM CNOHTAHHOM TOJApUsalluH B 
YAKKC Hamu Opvio MpoBekeno GOovlee MospoOHoe usy4eHHe NOBeAeHMA MOJeKYJI 
KPUCTaIIH3alMOHHOH Bob! B ACKC meToxoM MpoTOHHOrO MarHHTHOTO pe3o- 
HaHCca. 

IIpumeHaBiiasca annapatypa onucana B (°). C lesbo MOBBIMMeHHA OTHOLe- 
HHA CUrHasia K WyMy Up w3sy4eHUM NOJMKpUcTaMMYeCKUX OOPasIlOB NOpowoK 
AKKC crpeccoBpiBasicaA nox, ZaBsenvem yo 150 KI/cm? B WunMHApP BHameTpom 
13 MM u QaHHon 20 mm. Boimu ucceqoBaHb TakKxKe MOHOKpucTamab! PKKC c pas- 
Mepamu 12 X 6 X 20 mm? u 12 X 8 X 20 mm3*. M3syuenue TemmepaTypHbIx 90p- 
(PeKTOB MpOBOLMJOCb B UHTepBasie Temmepatyp oT 77 no 400° K B cnelwanbHOM 
JNOAPOBCKOM cocyjle, aHaJIOTHYHOM OMMCaHHOMY B pa6ote (°). 

SanvcH CIe€KTPOB NOFOWeHHA NpOMsBOAMAMCb Cc MOCTOAHHOM BpeMeHu 
3,5 CeK. B MarHuTHOM nose H, = 3000 sper. mpu ckopocTu u3MeHeHMA MOJIA 


0,0194 u 0,0097 spct/cex. Pny6vna mMofyiatuM mpu 3anucax He NpeBbllurasa 
0,8 sper. / Jit ode a 
Ha puc. | npupegena 3aBuCuMocTbh BTOPOro MOMeHTa OT TeMMepaTypbI WIA 
NowMKpuctTamtmMyeckol JKKC, a wa pc. 2 — BU MpOHSBOAHBIX CMeKTPOB MO- 
rOUEHUA IPH pasJMYHbIX TeMnepaTypax, ‘gets 7 
Byipaxkenve JIA BTOPOrO MOMeHTa MOXMKHO 3anucaTh B Bue 1 ea 
Si 184 EsSj, ! ct 

rye S,— BHYTPUMoneKyAAPHAad YacTb, BbISBAHHAA NoOMapHbIM  BsaMMOseheTBHeM 
NPOTOHOB B MOJIeKyax BOI, U Sy— MeHKMOJIeKYMApHaA uaCcTD, o6ycloBeHHaA 


* Monokpuctaib Obl BbIPesaHbl B BUJe napasedenunexoB c peOpamu, OOo3sHauaBLIH- 
MUCH xX, Y. Z. 3a OCb y pbiOpaHa Ocb b 9eMCHTapHoi sueHKH, OCH X M Z COBNawanu C HallpaBse- 


HvaMu [101] a [101] coorserctBexHo. 
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3AMMOJ[CHCTBHeEM IIPOTOHOB <Ilapbly C APYyrHMH Apamu, oGsamaioulumMu mar- 
ATHBIM MOMeCHTOM. CocTaBJIAiollHe BTOPOrO MOMeHTA, 3alMcaHHble Ayia Cilydasn 
IMKPHCTaa, COMepxKalllero MOJIeKYJIbI BOJbI, HMeIOT BY (’). 


S, = 358,1 - 107% r-8, 


Spee seal LOMAS 7 Oe DT le EV ge Br, (3) 
; k 


Me f — MeXIMpOTOHHOe paccTOAHHe B MOWJIeKyuJle BOJbI (B CM); 7; — paccTOAHUe 
0 MIpOTOHOB ApyrMx MOJIeKyJI BObI; fp — paccToAHMe Jo Apyrux sjep co cnu- 
om /;, WM THAPOMArHUTHBIM OTHOMWeHHeM g,; 8 — AepHbIt MarHeTOH. 

Jina pasqeseHvA SKCHepHMeHTaIbHO HaGsOfaemoro pH KUCOpOsHbIXx 
emillepaTypax 3HayueHHA BTOporo MOoMeHTa Ha So HM Si ObINM MpoBeeHbI H3Me- 
HUA C MOHOKpucTaiom. Ha puc. 3 npu- 
eJleH CIeKTp MpOTOHHOTO pesoHaHca Mo- pcm? 
iokpucTania PKKC mp temmepatype 
—183° c MaKCHMaJIbHbIM paculemeHvem 
\Himax = 21,6 apeT mexyy Kommlonenta- 
wu (IMKaMH) OfHOTO U3 ZyOseros. 

_ Bewmanna MexXMOJIeKyJApHOH uacTH 
fOxKeT ObITb OlpesesieHa, HCXOLZA U3 UIN- 
JMHEI paspelleHHOrO TIMKa, MOCKOJbKy 
TO YyUIMpeHHe BbI3bIBAeTCH B OCHOBHOM 
(EXKMOJIEKYIAPHbIM B3aHMOJeHCTBMeM. ITO 
jaeT 3HaueHHe Si = 0,6 + 0,06 apcr?, 
aus (2) npuS, = 24,6+ 1,2 spcr? umeem 0 

55 — 24,0 ob 14 9pcT?. -160 -120-80 -40 O 40 80° 

_ SHauenve S, MOxKHO TakxKe ONpeeJIMTb 

is), MCXOA 3 paciienJenus AH max M@K- Puc. 1. TemnepatypHait 3aBHCHMOCTb 


___ BTOporo MOMeHTa JIHHHH EMpoTOHHoro 
ty mukamu (puc. 3) nodopmyie AHmax= — yarautoro pesoHaHca AWia NOHKpUCTaJ- 


=3 pr7* ( — MarHHTHbI MOMeHT IIpoTo- juueckoro ‘KaFe(CN)s5 - 3H20 

fa); orcioga r = 1,575 +0,015A, u us 

3) S, = 23,5 + 1,2 sper’, uro xopowio cormacyeTca c MOJY4eHHIM BBIIIIe 
s;HAYeHHEM. 

CneyeT OTMETHTb, UTO PaCCTOAHHA MexKAY NpOTOHaMH B MOJIeKyJIax BOJBI 
Kos 1,58 A WM, COOTBeETCTBEHHO, BeJIMUMHbI BTOPoro MoMeHTa 23,5 3PCT? ABJIAIOT- 
‘A XAPAKTePHBIMM VIA HeCTKUX MOJIEKYJI BOAbI B KpucTadoruspatax (8). 

_ CHYWKeHHe BeJIMUMHbI BTOPOrO MOMeHTAa, HaYHHAaA C TemMnepatypbl ~ — 150° 
fOxKeT B OOIIeM CJy4ae BHISLIBATLCA JBYMA MpWunHaMu — yjlaJieHHeM IIpOTOHOB 
‘(Pyr OT Apyra uM NOABJeHMeM BpalllaTeJIbHbIX, HIM MOCTYMAaTeMbHBIX CTeneHelt 
‘BoOObI y MOJIeKyJ1 Bomb! (*). Hasuane satopMoxKeHHOro BpallleHua (peopHeHta- 
[Mv) OouIbINON NOApPHOM MOseKyJIbl ACMMMeTPHUHO COpMEI IPH CTOb HH3KUX 
jemmepatypax Ha MepBblli BSrIn, KaxKeTcA MasloBeposTHBIM. Crlefyer, OLHaKO, 
‘AMETHTb, UTO PEOPHEHTALMA MOJIEKYJI BOAbI B HEKOTOPBIX KPUCTaJOruspatax 
ip CPaBHMMBIX TeMIlepaTypax OblJla HeaBHO OTMeueHA B paooTe (*). Kpome Toro, 
Ie MpeANoJOKUTb, YTO YMCHbUIeHHe BTOPOTO MOMeHTA BbIZBaHO yaseHHeM 
{POTOHOB BJONb BOZOPOMHEIX cBA3seH O —H.---N, To, Bo-nepBbix, HasMune 
‘MIbHOH TeMMepaTypHOM 3aBUCMMOCTH MpoTMBOpeUunT OCObIUHOMY TOBeeHHIO BO- 
OpoqHEIX CBA3eH HM, BO-BTOPHIX, MOMCUETHI OKHLAeMbIX MOMEHTOB, IIpOBeeHHbIe 
‘f@ OCHOBaHMM CTpyKTYPHbIX JaHHbIX, MIpHBeeHHBIX B paOoTe (7), MesaloT 3TO 
JIOMKeHUE HelpaBOMOMOOHHM. 

|) Takum o6pa30M, cJlelyeT CUMTaTb, 4YTO YMeHbIeHve BTOpOrO MOMeHTa 
iblilte —150° cBa3aHo c peopHeHTalnel Mosieky J BoAbI PKKC. M3 reopetuyeckoro 
ACCMOTPEHHA JIA MZOTPOMHO paciipeseseHHbIX B MOJUKPHCTase MpOTOH-IIpo- 
‘OnHBIX (p — p)-BeKTOpPOB, PpeOpHeHTUPYIONAXCA BOKPy? PUKCHPOBaHHbIX OCeH, 
WelyeT, TO BeMHUMHA BTOPOTO MOMeHTa AON2%*KHA YMeHbIUIATECA B 4 pasa 10 
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CpaBHeHHIO CO 3HaYeHHeM AVIA (UKCHPOBaHHbIX (p — p)-BeKTopos (_ ). ITO cooT- 
HOeHHe B HalleM cmyuyae AIA TeMlepaTypbl —35°, rye mpeKpalllaeTcA yMeHb- 
I@HHE MOMeHTa, He coOloOqaeTcs. 
JH BbIACHeHUA ZSTOFO OOCTOATEIbCTBA Ob MNpPOBeeHbI JOMOMHUTebHbIC 
3KCHeEpHMeHTHI C MOHOKpHcTadsoM. Ilytem BpallleHuH KpHCTaJla BOKpyr Tpex 
B3aHMHO ~—s He ple HMKyJIAPHBIX 
oceli mpH Temnepatype —183° 
6bIIH HalieHbI HalpaBmenuA 
+130 (p — p)-BekTopoB sBcex 12 mo- 
JI€KYJI BOJbl, BXOAAULAX B 3J1e- 
MeHTapHylo sAyelky. OKxa3aui0cb 
4TO B KaxKJOH H3 Tpex B3aHMH 
TlepleHHKYJIAPHbIX  TIOCKOC- 
TeH, COBMayaioujuX Cc rpaHAMU 
+76°C KpHCTaJJIOB, JexKaT 10 4(p—p) 
BeKkTOopa, WonapHo mepmenyH 
KYJAPHBIX [pyr Apyry u pac- 
TOJO*KEHHEIX NOR yruiom 45° 
K peOpam (akTHyecKH IIOCKO 
CTH, B KOTOPbIX pacmomoxKeH 
(p—p)-BeKTOpbI, HaKJIOHCHB 
mo, yrsoM okoso 10° k coor 
BeTCTBYIOMIMM IpaHsAM). 
B mouOx%KeHHAX, COOTBETCT 
BYIOIMX MaKCHMaJIbHbIM pac- 
IeMJIGHHAM JLyOAeTOB, WIA one 


+20°C 


Tpex muocKocTeH OblIH H3Me 
PeHbl 3aBHCHMOCTH MHTeCHCHB 
HOCTH 9THX JYONeETOB OT TEM: 
nepatypbl. Jly6uetbl or (p—p)- 
BeEKTOPOB, JI@KAaHX B mock 
cTax X u Z, HcuesaIOT Mp TeM- 
nepatype okolo —3dd°. mt 
Tl0-BHJJMMOMY, COOTBETCTBYIOT 
JBYM MOJIeKy1aM BOJbI, KHCJIO- 
pObl KOTOPHIX ObIIH JOKaJH- 
30BaHbI B padoTe (*), rae Obl 
moKa3aHO, YTO 3TH MOJIeKYJIb 
HMeIOT HJe€HTHYHOe OKpy2KeHHe 
VcuesHoBeHHe IIHKOB OT 9TH 
IIpOTOHOB IIpH  Temmlepatyp 
—385° TroBOpuT O TOM, 4TO Mp 
9TOH TemllepaType BCe COOTBeT 


a a a a ns ee 
SE ery 7 7 3 gpen CTBYIOUMe MOJI€KYJIbl y4acTBy 
epee IOT B peOpHeHTaIluH. 
0 


Jia «TpeTbel» BObI, BXO 
Ase B MomeKkyay K,Fe(CN)- 
s -3H,O, monoxenne KOTOpOli E 
7 (7) He 6bIIO ycTaHOBJIeEHO HU KOTO 
POH, BEpOATHO, COOTBETCTBYIOT (p — p)-BeKTOPHI, slexKalllue B MmocKocTu Y, Ay6 
eT ucuesaeT THiMb IpH —20°. Ilostomy noTeHHaIbHbIii Oapbep TA peopueH 
Tal STOH MOJeKYJIbI OTMMYAeTCA OT OapbepoB JWIA MepBbIX JBYX MOWeKyJ 
BCJIEICTBHE STOTO MOMeHT —35° yMeHbIaeTCA He B 4 pasa. 

OOpamaer Ha ceOA BHUMaHHe 3HAaYHTeMbHOe U3MeHeHHMe BTOPOTO MOMeHT 
JIMHUM Norsmoujenun YKKC B palione Touku Kiopu. Sto yKa3biBaeT Ha aJbHeli 
Wee CHWKEHHE MOTCHIMAIbHBIX OapbepoB AVIA peOpveHTaMH MOMeKyA BOB 
B Touke KiopH, CBaA3aHHOe, BEPpOATHO, C H3MeHeEHHeM CUMMeTPHH KpHcTamsa 


B pe3yJIbTaTe OCH peOpHeHTalluu HE UMEIOT (pHKCHpOBaHHOro NOJIOMCHHA B IPO 
866 


Puc. 2.. [Ipouspogupie cnektpos MIpOTOHHOTO pe3soHaH- 
ca B NOMHMKpHCTanne yKKC 


paHCcTBe, O 4eM TOBOPHT, B 4YaCTHOCTH, MAJIOCTb BeJIMYHHLI BTOPOrO MOMeHTa 
fie TOUKNH Tepexojla. 

‘B (aibHetilem BeJIMUHMHAa BTOPOro MOMeHTAa HM (POpMa JIMHMM NormomleHuA Ma- 
) MEHAIOTCA JO TeMIepaTypbI NopsaKa +60°, 

€ MOABJIAeTCA Y3KHH WeHTpaJIbHbI NHK, 

[3BaHHbIN, MO-BUHMOMYy, camMosuddysuen 

WIEKYJI BOLbI, TO MPHBOAMT K JabHelitlle- 

| YMeHBIUeHHIO BTOPOrO MOMeHTA. 

K 130° «Kppiiba» KpuBo (cM. puc. 2) mpo- 


/c¢ TeMMepaTypou; NOoABJIeHve 3TOrO MuKa 

WIAeTCA HeOObIUHBIM JIA CreKTpOB KpH- af 8 A Ay Og DEM 
aJioruypaToB. MoxkHo mpexnoJoxKUTb, 4TO H-Hy—> 
BHISLIBACTCA HaJIH4HeM HeOoOJIbIIoro 4uNcna 


3 Pue. 3. JIMHMa norwdomenu - 
OpogHEIx cBaseit Tuna O---H —N. Haan- Cpanel 


KpuCcTaia PKKC mp temnepatype 


4 


¢! 
yy 


@ TaKMX CBA3eH MPHBOJMT K MOABJIeCHHIO —183°. MarnutHoe nose BxoguT non 
ANeHHEIX pyr OT Apyra MpoTOHOB, yTOO6b- yraom ~45° kK Hanpapnenmo [111] 
HAeT MOABIeHHe MWeHTpambHOTO Muka. AH ax = 21,6 sper: 


ABTopbl BbIPaKaIOT MpPH3HAaTeJIbHOCTb 
-C. Agexcanzposy 3a mpefocraBeHue MoHOKpucTaoB JKKC u o6cyxqe- 
i¢ pe3yJIbTaTOB padorThi. 


i. Vuctutyt bu3iKn Tloctynusio 
_ Cu6upceKoro orgzenenusa Akayemun Hayk CCCP 18 VII 1960 
_ CwOupceKuit TexHonoruueckHit HHCTUTYT 

Nf KpacHospcK 

N I[MTUPOBAHHAS| JIATEPATYPA 


t) 

mis. Waku, H. Hirabayashi et al., J. Phys. Soc. Japan, 14, 973 '(1959) 
B.A. Tocnenos,I.C. Kaauos, KOX, 21, 404, 521, 879 (1947). % A.T. Jly n- 
bu, K.C. Anexcanapos, Il. M. Muxatiaos,C. Tl. Ta6yaa, Doxa. ua 
| Bcecow3x. copeil. mo cernetosuektpuuectBy, M., sHBapb, 1960. 49. Dunzpw, Anep- 
if MarHuTHEIM pesonanc, WJI, 1957. 8 A.T. Jiyuaguu,l.M. Muxaiua os, Ipn6opp 
mH. okcm., Ne 2, 90.(1960), *® H.S. Gutowsky, L.H. Meyer, R.E. McClu- 
Rev. Sci. Instr., 24, 644 (1953). 7 J.H. Van Vieck, Phys. Rev., 74, 1168 (1948). 
|) H. Wertz, Chem. Rev., 55, 829 (1955). ®S. Yano, J. Phys. Soc. Japan, 14, 942 
. 10H. S. Gutowsky, G. E. Pake, J. Chem. Phys., 18, 162 (1950). 
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Jlokazagn AkagwemMun nayrk CCCP 
1961. Tom 136, Ne 4 


PHSHYECKAH XHM 


HW. A. HOBOXATCKHH, O. A. ECHH u C. K. YY4MAPEB 


O WH@SY3UH BOJOPOAA B PACILWIABJIEHHbIX HIJIAKAX 
(ITpedcmaeaeno axademuxom A. H. ®pymkunoim 20 VII 1960) 


Vimerouveca B sIMTepatype (') 3HaueHHA KoSddulneHTa Maccomepey 
Dy BOLOposa B iWlakax oueHb BEICOKH (107% — 107 cm?-cex7*). Onw nomyue 
B YCOBHAX MAPTCHOBCKOH TedH M OTPaxKaloT B OCHOBHOM He MOseKy ApH 
juddby3suio Dy, a KOHBEKILMIO, HeM3OexKHO BOSHMKAIONLyIO B OONbIIMX OObE 
2KHJKOCTH Ip BbICOKHX Temnepatypax. J] MaKCMMaJIbHOrTO MofaBJIeHuA K 
BEKTHBHbIX HOTOKOB HM IIpHOMKeHHA K BelMuNHe Dy MbI 9KCHepMMeHTAaJIE 
OCYILeCTBHJIH Culyual HeCTallMOHapHOK Audpysuu pu yaslenuu rasa U3 Mé 
OpaHbl Cc OMHOH HeNponMiaemon rpanuuen (7). 

B KOpyHAH30By10 JIOMOUKY, HAXOMAULyIOCA B TOPH30HTaIbHOM mpobupKe 
Al2Os, Momelasica TOHKHH (6 ~ 1,5 mM) culo BasKoro (yn = 3 + 100 ny 
oxugKoro (1410 ~— 1600° C) maka, cofepxxamero 16,5 ~ 53,0% CaO; 8,2 
~41,0% AlOs u 6,0-58,3% SiOz. IIpoqysaa TulaTembHO OCcyIeHHEI a3 
MlePpeHOCHJIH BbIeIAIONMLYIOCA M3 Waka Boy K rurpometpy. Ilpu gocruxe 
TOUKM POCb! (HIM Jbja) 3epKasIble, BHAYaIe TEMHOe, CTAHOBHJIOCb CBETALLUM 
3Had MHTCHCMBHOCTh MIpOMyBKM M TemMMepatTypy pocbl, onpekenamu cKopo 
Viu.o YAaJIeHHA BOAbI U3 Ulaka. 


Puc. 1. Kuneruueckue Kpuple usaneuenua H2O u3 maka Ne 2 (27,3% 

CaO; 56,4% SiOz u 16,3% AlsOs) mpu 1410° na naeHoK pasmMuHoi Tom- 

UHHEI. Kpuppie J, 2 u 3 aaa Viz,0 Np 6 = 1,3 mn, 1,8 mm 2 2,6 mM coot- 
BeTCTBEHHO, @HaJIOrHYHO KpuBble 4, 5 u 6 ANA Q-/Q 


Ha puc. | npeqcrapnensi na amocrpanuu Kpuspie /, 2 u 3 3aBucum 
Viz,0 OT BpeMeHH T IX Tpex TomMA Waka. Tpaduueckum MHTerpupoBan 
ONPeLeAMCh TeKymee Q, H UcxoqHOe Q, KOJIMYeCTBa BObI, pacTBopeH 
B llsake. OTHOMeHHA ux (KpuBble 4, 5 u 6) UCHOMD30BaNNCh AIA OLeHKH TI 
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etpa 9, KOTOPbIli B HalMX yCJIOBHAX MO?KeT ObITh PaCCUNTAaH C TOUHOCTHIO Jo 
mo dopmyute: , 


A 


Q./ 0, 1—8/n*(e—*). (1) 
SHaa 9, MOxKHO oOMpetenHTb BeTMUMHY Kooppuunenta Auddy3suu: 
4676 
Du = =: (2) 


Buauenna Dy, Haliqenupie 118 Tpex TOJMHH waka (1,3; 1,8 u 2,6 mm), 
kasaJIMCb BeCbMa OnvsKuMH (1,0; 1,1 4 0,9).10°° cm?/cex. Sto nogzTBepaxsaer, 
r0 B HalllemM cJlyyae muy sus 
BIIMeTCA JIMMUTUpylollel cTaqu- 
{TIP yasieHHu BOI u3 Waka. 
Cu Obl 3aMe{JIeHHBIM 9TATIOM 
II Mepexof rpaHHbl Wak — 
13, TO [Ist KaxkKforo 3ayaHHoro 
rHoeHHA Q./Qy) KOHIeHTpalna 
LbI B Uslake Opluia Obl OHO U 
i 2Ke U Voy He 3aBHceNO Ob OT 
JUHHbI WieHku. Kak BugHO Ha 
c. 1, 9TO He TAK. 

; Ur06n1 yOeMHTbCA, TO B HalHX 
TITAX KOHBeEKTHBHOe [lepeMe- 
WBaHHe ObIO TNofaBseHO, MBI 
ICMOb30BaJINCh COOTHOLMIeHHEM, 


SS 


omyueHHbiM JInup I[3a-u3s0 (°). li 
CCJIeyA BOSHHKHOBEHHe KOHBeK- Puc. 2. 3apucumocTs Kosbbunuenta gznppysun 
4H B TOHKOM HecxKHMaeMoM cuioe (J, 3) H_BasKocTH (2) OT Temmepatyppl. 1, 2— nA 
MyKoctu, o6orpepaemoli cuusy, ™aKa_Ne 2; 3 — ana maka Ne 7 (53% CaO, 


0 0 
q Halle BeMYMHY Topora He- PAR MN W eS 


eTOMUMBOCTH paBHOii: 
Re = 24 BO" _ 1708. (3) 


xV 


&B HallleM culyuae TeMMepaTypHbIM rpanwMent (—f) < 50°/6, KoabpbunHent 
spMuyeckoro pacwiupenun oa = 1,1°10°° rpan? (*),6<0,3 cm, kKuHematTH- 
3 2 (myas) 


at (r-cm 8) ~~ 
ypOnpoBosHOcTH x = = 1,53 Se ge Ba CCR al rmis CICION deh eic= U5 nT eC. 


DHBCKILMA B HalIMX YCOBHAX He MOra HrpaTb 3ameTHO powu. Takum o6pa- 
IM, HalienHble sHaueHua Dy XapakTepHsyloT MpeuMymlecTBeHHO MOJeKysAp- 
re auddysu1 Bosoposa B WwaKax. 

B novlyueHHbIX pe3yJbTaTax OOpallaioT Ha CeOA BHHMAHNe CJefyromlHe oco- 
| ae Ilpexye Bcero 3HaveHve Kooppulnenta Auddy3uu Bosoposa 10 MeHb- 
el Mepe Ha NOpAJOK BeJIMYMHbI OoVIbIe NOyYeHHBIX (*~°) Wid Apyrux MOHOB 
a, Fe, P, S, Si). Bpay au c Taxol OouIbUIOM CKOpOcTHIO MOrJIM Obl TepeMeuLaTb- 

-annoubl OH, B copMe KOTOpEIX Bola pacTBopseTcH B maKax (*,*°). JIna 
ASkocTeli Hallux pacnwiaBos np 1600°, sexkamux B mpegemax 3,275 nyas (°,"'), 
lavexne D, paccuutanHoe mo dopmyze Croxca — Sitmmrefina qian wvoHa OH, 

AaUMTeJIbHO MeHbille u coctaBsseT 10°-7107§ cm?/cex. 

_ B cBa3uH co CKa3aHHbIM MOXKHO npeqnosloxKUTD, KaK 93TO OblJIO CUesaHO OHM 
Hac (1), uTo BOMOpOA MepemesaeTca B Wakax (MO206HO BOAHBIM pacTBopam 
*15)) B dopme MpoTOHa, MepexosAUero OT OMHOTO OHA KUCOposa K Apyromy 


OH> + OF = OF + OH-. (4) 
Cuenyromei oco6eHHOcTbIO ABJIAeTCA claOad 3aBMCMMOCTh KkoapdullMeHTa 
HOT TeMiepaTypbl B paciimaBax, SoraTbIx SiO». Tak, B ulake Ne 2 mp yBeuMye- 
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A : ~ 
8CKaH BASKOCTh Vv = ~-1,2 cw’/cex (°), fa koacdbuunenT Temnepa- 


Hun Temnepatypsi c 1410 go 1600° sHayeHne Dy ocTaeTca MpakTH4ecKM MocTO 
HIM (cM. 1pamyro / Ha puc. 2), B TO BpeMA KaK BASKOCTb CHbHO NaaeT (i 
maa 2). Hysiepasd 9Heprud aKTHBAalMH CBHJeTeJIbCTBYeT O TOM, 4TO nudbdyx 
pylollad “acTHa JBMXKeTCH B OTCYTCTBHe SHEpreTHyecKOoro Oapbepa. ITO Bp 
JIM BO3MOXKHO Jia aHvoHa OH-, Ho BilouIHe BepoaTHO Avia mpoToHa. JlelicrBuTe 
Ho, Kak nokagan M. Xiorruuc ('°), np Mepexoye Booposa OT PHpoKchla K K 
jlopoy 9HepreTuueckuii Oappep OTcyTcTByeT Ao Tex Mop, MoKa paccTos 
M@xKy WeHTpaMy COCceHUX ATOMOB O ue mpeBocxogut 2,65 A. Tlocnequas Be 
quHa OUeHb OM3Ka K paccTonHuIo (d = 2,64 A) Mexkiy HoHamMu KUCOpoy, 
SiO, (79). 

TpeTba OcoGeHHOCTh 3aKsIOUaeTCA B TOM, YTO C POCTOM KOHIeHTpalHu G 
B lliake NoBbillaetca (KpuBble / u 2 Ha puc. 3) KoadpduttMentT Dy, HO OJHOB 
MeHHO YBeJHUMBaeTCH M 9HEPrHA aKTHBallMM (MpAMad 3 Ha puc. 2). Cormac 
TeOpHMu aOCOsIOTHBIX cKopoctelt (7”) 


D = 2,72 "1 42 exp (AS*/ R) exp (— E/RT), 


rie k u h — noctosuupie Bompumana u I]nayka, AS* — 9HTpOMMA aKTHBALL 
KoTOpad OObINHO Maula, A — paccTOAHHe Mexy CoceqJHHMU TOMORKCHH AMM paB 
BeCHA MepememlalonuleHcAaA YaCTHIL, 
V3 ypapHenua (5) culelyet, 4TO 
HOBpeMeHHOe TMOBbILIeHHe 3HA 
Huu Dy u E BO3MOx*HO Tora, KO 
ja pacteT BewHuMHa A, OTO 
IIPOTHBOpeyHT TpeLMOIO*KeHHIO 
IIPOTOHHOM Mepexoge. JlelicTB) 
TeJIbHO, JoGaBsleHHe B paciil 
CaO, y xkoToporo paccTosH 
MexKy HOHAMM KHCIOposa Bp 
metke d= 3,41A Gonpume (* 
of 2D 20 40 % a0 yem y SiOz, BeweT K yBeuIMueH 


ee ®) a moceqHer a 

Puc. 3, 3aBHCHMOCTS KoapuuveHTa Audbysun (J, re) peieerito 
2) H BaAsKocTH (3) oT CocTaBa WWiaKoB npx 1600°. ae ( ) MH HaveCHHbIM SKCHED 
1 — ana 57% SiOs, 2— ana 28% AloOs MeHTaJIbHO BelMuHHaM Dy U 


jaeT lpvemMJiemple 3HaveHHA 

Tak, Qua uaka Ne 2, 6oraroro SiOz, mpu 1600° senmuuHa Dy = 1,1-10 
cm’/cek, E = 0; uM cooTBeTcTByeT Mavloe pacctosuue 4 = 0,03 A. Hanporu 
ais waka Ne 7, Ooratoro CaO, Dy = 2,05-107® cw2/cex, E = 208 
KaJi/MoOb, oTKya A = 0,71A. Tpasgonogo6uoctp stoi BeAMUMHbI NOATBe 
*KaeTCA ee OM3ZOCTbIO K PasHOCTH MexKLY pacctosuuem d B pewietKe CaO 
dMametpom voua O?- : 3,41—2-1,32 = 0,77 A. 

B 3akm0ueHve OTMETHM, YTO TpeknosOxeHHe O NPOTOHHOM Mepexoye HY 
AaeTCA B JOMOTHHTELHOM SKCMePHMeHTaIbHOH MpoBepkKe. 


YpadbCKnit MOHTeXHHUeCKHI MHCTHTYT Mocrynuso 
um. C. M. Kuposa 9 VII 1960 
CBepJIoBck 
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Woxrizago Akafwemuu nayr CCCP 
1961. Tom 136, Ne 4 


PH3SHTECKAA XHMHA 


A. K. MHCKYHOB, A. H. WHPOPHH, B. HW. CTEMAHOB u 9. P. KJIHHILIMOHT 


MCCJIEJOBAHHE MAPAMATHHTHOLO PESOHAHCA PACTBOPOB 
HEKOTOPbIX OKCHA3OCOEXHHEHHU MEIN 


(ITpedcmaeaeno axademurom B, A. Kapeunsim 20 VI 1960) 


Ha uacrore 9375 Mr uccmeqoBasucp CI€KTpbl 9JIEKTPOHHOTO MapaMarHHtT- 
“HOrO pesonauca (9. II. p.) pacTBOpOB MeMHBIX KOMIVIeKCOB 2-x.1op6eH30.1-(1-a30- 
‘1’)-Hacrona-2’ (I), 2-meroxcu6en30u1-(1-a30-1’)-Hadroma-2’ (II), 2-HuTpoGexson- 
(1-a30-1)-Haroma-2’ (III), 2-6yroxcuGen3ou-(1-a30-1’)-Hadrona-2’ _ (IV), 
| 2 ,6-2uxso0p6eH30u1-(1-a30-1’)-Hacdtroma-2’ (V), 2-oxcu-1,1’-asoHadramuHa (VI), 
(2-xop-2’-oxcu-1 ,l’-a30Hapramuua (VII) u 8-xuop-2’ -oxcn-1,1’ -a30nadramuua 
(VIII) B xaopodopme. 
Kpome uetbipex JIMHHH CBepXTOHKOM CTpyKTypbl (Cc. T. c.), OOyCJIOBJICHHBIX 
B3aHMOJeHCTBHEM HeciapeHHOroO 9JIeKTPOHa Cc AApoM Megu (J = */,), OOHapyxe- 
HO JONOJHUTeIbHOe CBEPXTOHKOEe pacillenseHve. Buy cneKTpa 3 ueTbIPeX OCHOB- 
‘HDIX JIMHHM C.T.c. aHaslorMueH HaOmofaBiuiemyca Maxk-Iapseem (*) B pacTBopax 
alleTHJIalleTOHaTa Me HM eFO 3a4MeULCHHBIX HM Ka¥eCTBEHHO JIerKO HHTepripetu- 
pyertca c MoMon{b1o pasBuToH Mak-Kouuesom (*) petaKkcalHOHHOH TeopHv, o6b- 
“ACHAIOUEH ACMHMMeTPHIO CII€KTPpa 3aBHCHMOCTbIO BKJIaa AHM3OTPONHOTO Bepx- 
“TOHKOFO B3aHMOselicTBUA B apaMarHUTHy!O peakcallMi0 OT AepHOrO CNMHOBOrO 
‘KBaHTOBOrO uNca J, . Taka 3aBMCHMOCTb IIPHBOJUT K TOMY, TO JIMHHH C.T.C. 
WIA pasHbix 3HaueHHH /, pasiMuaroTcA 10 wHpHHe. BewMunMHb paciielleHuit 
M@KLY YeTKIPbMA KOMMOHEHTAMH C.T.C. JIA Pa3HbIX COeMHEHHH H3MeHAIOTCH 
‘'B mipeflemax oT 60 no 70 re. 

3a ucksO"eHHeM pacTBopa coe MHeHHA VIII, WOMOMHUTebHaA C.T.C. 13 
‘ATH JMHUM 4eTKO paspemlaeTcA Ha CaMOM MHTeHCHBHOM HHUN (J, = — */5) oc- 
‘HOBHOPO CiekTpa C.T.C., TOra Kak y2Ke Ha BTOPOH HHuN (J, = —'/,) Ona efBa 
SaMeTHa. OTO BMOJIHE CorjacyeTCA C pesaKCcallMOHHbIM MexaHH3MoM Mak-Kou- 
‘Hela, TaK KaK yUIHPeHHe KOMIMOHEHT C.T.C. OCHOBHOTO CleKTpa C yBeHueHHeM 
J, 1OXKHO MpHBOAMTD K YMeHBINIEHHIO Pa3PelLeCHHOCTH JOMOJHUTeIbHOK C.T.C. 
AlonoaHUTeMbHOe CBepXTOHKOe PaculelJeHHe CBUAETeMbCTBYeT O TOM, YTO He- 
cilapeHHbili 91eKTPOH He JOKasM30BaH Ha ATOMe MelM, a HAaXOMUTCH TakKxKe B 
moe JByX Aflep aTOoMoB a30Ta AByX a30rpynn. B3anmoselicTBue 9JIeKTpoHa 
‘TOJIbKO C JBYMA ATOMAMH a30Ta (C OHM H3 KAKO a3s0rpylibl), 10-BUAMMOMy, 
MOXHO OObACHUTH TEM, UTO 1-3JIEKTPOHbI a30rpylin He NMpHHMMAIOT y4acTHA B OO- 
‘paso0BaHHH XHMMYeCKHX CBA3eH C ATOMOM MeJIH, MOCKOJIbKy JIA 9TOFO TpebyeTca 
AONOMHUTeIbHaA SHEprud Ha UX Bos6yxeHNe. M3BecTHO, UTO 9HEPruA A-CBASH 
B a30rpylile MOUTH B Ba pa3a Goulbiiie SHepruu o-cBA3H (*). ATOM MejH, MCIIOVIb- 
i ys [Ba BaJICHTHBIX 3JIeEKTPOHa (Su Pp), OOpasyeT ABe XHMHYECKHE CBA3H C ATOMA- 


he ONLHBIX OpOuT (p ud) MW HeNOPeJICHHbIX 9JIEKTPOHHBIX Nap ATOMOB a30Ta asorpyiili. 
‘Takum o06pa30M, eCJIH Halle lmpeqnosowKenve ciipaBeqiuBo, TO cBooo1HaA 
SeKTPOHHAA MJOTHOCTh JOJDKHAa ObiTb paciipeseleHa JHUIb Ha J[ByX aTOMax 
agoTa, yuacTByIOUMxX B OOpa3s0BaHHH CBA3eH C ATOMOM MedH. Bowee Rasiekve aTo- 
‘MbI BJIMAIOT Ha WIMPHHbI JIMHHH C.T.C. H BeJIHUHHbI P-PakTOPOB, a TakxKe Ha pa3- 
Pe€lICHHOCTb CMeKTPOB JONOJIHUTEIbHOM C.T.C. IlonoxeHue HU pa3spelleHHOCTb 
CNeKTPOB CYyIIeCTBeEHHO 3aBHCHT OT pacTBOpHTedel. Han6ouee CHJIbHbIe H3Me- 
‘HEHHA B CHeKTpax HaGOLaJIMCh pu UCC/eqOBaHHH coeyMHeHHH, PpacTBOPeHHbIX 
B JIMOKCaHe. 
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Ha puc. | npHBefeHbl 3alucH CIeKTPOB 9.11.p. CAHTHMOJAPHBIX paCTBOpPOB 
I, Vu VIII (cnextppi II u III Maso orsmmuatotca oT cnextpa I, a cnextp VII 
OT cnekTpa V; y cnekTposB IV u VI pa3pemenHocTs styume, uem y 1). B tTa6n. | 
JlaHbl H3MepeHHble 3HaveHHA Q-PakTOPOB H WHPHH MOJIHOCTbIO Pa3peLIeCHHEIX JIH- 
HMM OCHOBHOTO CMeKTpa c.T.c. (Mex,y TOYKaMH M@KCHMaJIbHOrO HakJIOHa). 
Pa3pellleHHOCTbh JOMOJIHHTeEIbHOH C.T.C. SABUCHT OT IIPHPObI 3aMeCTHTeJeH, UX 
yHca WH paCcnOsOKeHWA B apOMATHYeCKHX KOJIbUAax. AHaOrHUHbI XapaKTep 
BJIMAHHA 3aMeCTHTeeH Ha Pa3peUICHHOCTb CMeKTPOB C.T.c. HaGOLaJICA B Xpo- 
mMoleHax (*). 

V3 IpMBemeHHbIX Ha puc. | CMeKTPOB BUAHO, UTO WWI COeAMHEHHA V, COslep- 
*Kallero Ba aTOMa XJIOpa B OPTO-MOJIORKeHHU NO OTHOMWEHHIO K a3z0rpymne, pa3- 


56. H 
des V 
Puce. 4 


pelleHHOCTb CeKTpa M0 cpaBHeHuo c | yBemMunBaeTca. OODACHHTb HaOmIOWae- 
MbI€ H3M€HCHHA B CICKTPax TOJIbKO C MOMOMIbIO paccMoTpeHHbIx Maxk-lapBeem ) 
(°) MeXaHH3MOB YIIMpeHHaA JIMHHM Helb3a. M3 u3yyeHHaA CMeKTPOB JIKOMHMHEC- 
ICHUMM W3BeCTHO, YTO CJIOMKHbIC MOJIEKYJIbI C OOJIbIIMM YHCJIOM 3t-3JIEKTPOHOB, 
M OCOOeCHHO HMerOlHe HeCHapeHHble SJIEKTPOHbI, MOryT OOpa3OBbIBaTb Mey 
coOoH accolmMaTbl JlaxKe B OYeHb CJIaObIX pacTBOpax. OOpa30BaHve TaKMX acco- 
WMaTOB B HCCJI€QOBAHHbIX HAMM pacTBOpax OyfeT cMocoOCTBOBaTb MarHHTHOMy 
JMMOJIb-MIOJIbHOMy H OOMCHHOMYy B3aMMOJeHCTBHIO MeKAy MOJIeKyJIaMy; C Jpy- 
TOM CTOPOHBI, BpeMeHa PeOpHeHTAaLHH JIA accolMaToB OylyT Sombie, 4eM DIA 
OTeJIbHbIX MOJeKyJI. Jf MeqHOrO KoMIieKca 6eH301a30HadToma-2, He COsep- 
*KallerO 3aMeCTHTeeH B APOMATHYECKUX KOJIbIAaX, CMOCOOHOCTb K accolmMallun, 
M10-BAAMMOMY, CTOJIb BeJIMKa, UTO €fO HE yaeTCH PaCTBOPUTb B XJOpomopme U 
B Jpyrux pacTBopuTeiAx (OeH30/, THOKCaH, TeTparHApobypaH, NHpHAMH, TO- 
JtyOut). 

Bpefenue 3amectuTeseli Cl nu OR, o6saaroulux OOuIbIIMMM BaHJlepBaaJIbco- 
BLIMH payMycaMu, OyJeT yMeHbIUIaTb BOSMOKHOCTh OOpa3s0BaHHA ACCOMMATOB. 
Jlyammee paspenieHue JONOJHUTeIbHOM C.T.c. B pacTBope V, uem BI, BepoxTHO, 
OOyCIOBIeHO OoubuIeH cnoco6HocTbIo | K accouMayuu. Takum o6pa30m, pu 
aHaJIN3e HaOOaeMbIX H3MeHEHHI B CleKTpax 9.11.p. HeOOXOMHMO Hapsyy Cc Apy- 
THMM MeXaHH3MaMM YUUNTbIBATh TakKxKe BJIMAHHe Ha BU CieKTpa CMOCOOHOCTH 
COeIMHEHHH OOPasOBbIBaTL B PpaCTBOpax accomHarThl. 

O6pamjaeT Ha CeOA BHHMAHWe 3ABMCHMOCTH pa3spelleHHOCTH JOMNOMHUTebHOH 
C.T.C. OT BeJIMUMHbI g-pakTOpa HanOOJlee MHTeCHCMBHOH MHMM C.T.C., OOAZAHHOU 
B3AHMOMCHCTBUIO SJIEKTPOHA C ALPOM MedH. 

Jla BCexX MCCIEMOBaHHBIX CoequHeHUM, Kpome IV, 4uem MeHbINe BeJHUMHAa 
g-aktTopa, Tem Jlyuule paspemenue. 

To, uro B cnexTpe VIII jonomHuTenbHas C.T.c. He HaGsosaerTca, BepOATHO, 
MOXKHO OOBACHUTh CTepH¥YeCKHMHM IPeNATCTBHAMM, MelalOWIMMH B3aHMMoOselicT- 
BUIO HeCMapeHHOTFO SJIeKTPOHA C ALPaMu a3z0ta. Bsu30cTb ATOMOB a30Ta HW XIOpa 
B VIII moxer npuBectu K HapylieHHiO KOMMJIaHapHOCTH MOseKYyJbI. ITO TOIDK- 
HO p€3KO OCJI4OHTb B3aMMOJelicTBHe 3JIeEKTPpOHa C ApaMH aTOMOB a3oTa. 

B 3aMOpOXKeHHEIX PaCTBOPAaX C.T.C. MOJHOCTHIO HcuesaeT HM HaGMOMaloTCA 
IHpOKWe aCHMMeTPHYHbIe JIMHHK NopsaKka 200—250 re. Mccnenopapuimeca pa- 
872 


. 
| 


1 


Taodmuna 


cBepXTOHKOH CTpykTypbl 


mo 


-pakTOpoB MH WHpHH JIMHHH 
KOMII€KCOB B xJIOpodopme 


CaHTHMOJIAPHbIX PacCTBOPOB MCJIHBIX 


BenuuuHbl g 


(04)"HV 


AH,(rc) 


82 8s 


&1 


CoeyquHeHusA 


NoNe 


63 08 a % 3 63 
R 3 ra 3 8 &3 
i © B 
= . I ‘ g R & R & 
— = , . . . 
Nes) 3 S 
FC = 
a a = ae = = 
a oi ey = = a 
5 2 5 8 é 5 
N N N N N NN 
3 g 8 é 3 2 
YS TEA. (eee sees Che Gece 2 
iT = a, 3 - 
a NS YY ys VY YZ YY Ys WAG ae Be) Se 
“iu 76 ‘ | 2 aS ve Z| 2 z"1 az ZI te 
@ ca o < & SA« 
Z/ ON x Zé | , : zo Nz * a r ‘ a GN wee 


- Z fe) 
Le °° Se oo Ane << 
LU 


Geen 


A Se COR AA EY na a) < 
GAS | 


875 


Ta6auna (mpoxoumenue) 


NoNe Coequnenua & ge Zs AFA,(rc) = = 
<1 <1 
Vera 
p 7a Ss 
eee 
Nee Nee 
ara ter “ois 
vil “PTA °K) | 2,024] 2,068] 2,113 To: Keune eM 
poe Smee 
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pe OM ee 
Srey > S—7 
VII O—Cu—O 2,050 | 2,090 | 2,126 27 30| 35 
ye A ’N teas 
pe ars 
i Da eke: 
| 


Hee (°) NOMHKpHcTaliMuecKne OOpasibl JTHX COCMMHEHHH HMeJIM WIMPHHbI J 
Hult 30—50 re. CaeqopaTebHO, Ha WMPHHbI MHA NOMKPHCTaMM4YeCKHX OG 
Ppa3Il0B OKAa3bIBalOT CyIeCTBeEHHOe BJIMAHHe OOMCHHbI€ BSAMMOMeHCTBHA. 

Bce vcculeloBaHHble COeIMHEHHA XOpOWO paCTBOPAIOTCA B AalleTHJalleTOH 
H JaloT OAWH HM TOT %Ke CNeKTP M3 YeTbIPeX AHHH Cc £1 = 2,052, go = 2,09 
gs = 2,141, gs = 2,175 u AH, = 26, AH2 = 24, AHs = 28, AHa = 37 Ta 

Ilo-BHJHMOoMy, IIpH paCTBOPpeHHH MpOWCXOAUT BbITeCHeHHe H3 KOMIIJIEKCO 
MOJIEKYJI a30COCMMHEHHH MOJIeKysaMu alleTuJialleToua. 

IIpu w3yyeHHu 9. I. p. B MarHHTHO pa30aBJICHHbIX MOHOKPHCTasiax Oud 
CaJINInasbleruyquMuna Mequ Maxu u Max-lappet (’) HaOmoyqaiu JOnoOIHY 
TeJIbHY!0 C. T. C. H3 1] JHHUM BCeACTBHe B3aMMOAeCHCTBHA HECIMapeHHOroO dex 
TpoHa C AfpaMu a30Ta H MpoTOoHamMu BoZopogza CH-rpynn. Mccareqopapuinech 
HaMH paCTBOPpbI STOFO COeAMHEHHA H PALA CTO MpOMSBOAHIX B NMPHAMHE, AMOW, 
cane H TeTparuHypoypane TONOMHUTeJbHOH C. T. C. HE MaloT. |. 


@v3HKO-XHMHYeCKHA = HMHCTHTYT Tloctynuso 
uM. JI. Sl. Kapmosa 1 VI 1960 


MockoBCKHH XHMHKO-TeXHOJOrM4eCKH «HHCTHTYT 
um. JI. MW. Menpeseesa 


UMTHPOBAHHAA JIMNTEPATYPA 


1B. R. MeGarvey, J. Phys. Chem:, 60, 71 (1956). "=H. M. Mc Con nem 
J. Chem. Phys., 25, 709 (1956). °A.K. CupKun, M. E. LTatkuua, Xumuueckal 
CBA3b HM CTpoeHHe Movieky, M., 1946. 4B. B. Boespogackuih, 1. H. Moauy 
B. M. 4u6puxku4u, Ontuka u cnextpockonus, 5, 90 (1958). © B.R.McGarve 
J. Phys. Chem., 61, 1232(1957). © A.K.Iiuckxyuos,].H.Uuropuun, B.U.CMe 
pHospa,b. YW. Crenaunos, JAH, 130, Ne 6, 1284 (1960). 7 A.H. Maki, B.R. Mi 
Garvey, J. Chem. Phys., 29, 35 (1958). 
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Jlokxsage Arkagemun nwayr CCCP 
1961. Tom 136, Ne 4 


PHSHYECKAA XHMH A 


B. Bb. PATHHOB, Tf. A. KYYEPAEBA uf. fF. MEJIEHTbEBA 


TEPMOJMHAMHYUECKHE WH JWb>yY3HOHHbBIE XAPAKTEPHCTHKU 
CHJIAKATHbIX COCTABJIAFOLWAX WEMEHTA 
MIPH UX PACTBOPEHHH B BOJIE 


(IIpedcmasaeno axademuxom IT. A. Pe6uxdepom322 IX 1960) 


_ Hye u3uaraiotca pesyJbTaTbl H3MepeHHA TepMOAMHAMMYeCKHX (MeTacTa- 
OVJIbHaA PaCTBOPHMOCTS) H Auddpy3HOHHbIX XApaKTepHCTHK TPeXKaJIbILHeBOrO CH- 
wukata (C3S) wu 8-2Byxkaslblneporo cumuKaTa (CS), 3HaHHe KOTOPbIX Ba?KHO 
JIA MOCTpOeHHA TeOpHH TBepfeHHA WeMeHTHOrO KaMHHA. PacTBOpuMOCTb aullo- 
MUHATHBIX COCTABJIAIOUIHX IWe€MeHTOB Oblwia BilepBble ompemeteHa E. E. Cerauo- 
Bolt, E. C. Conoppesoit u I]. A. Pe6ungepom (1,7). Mog pacrsopumoctsi BAxKy- 
mero BenecTBa C,, MbI HOHUMaeM Ty €FO MAKCHMaJIbHO BOSMOXKHYIO KOHLUeHTPallHto, 
KOTOPad COOTBETCTBYeT HACHIIeHHIO PaCTBOpa NO OTHOMIeHHIO K STOMy BAKy- 
UleMy; MOSTOMy 3HayeHHe C), CBA3aHO C H3MeHeHHeM CBOOOAHOH 3HeEpruu pH 
es TER ian AS u3BeCTHEIM COOTHOLICHHeM: 


Cy = (a. (1) 


rie g = RT |n f; — — kosddunnent akTHBHOCTH. 

TpyMHOCTH B pealM3alHu BeIHYMHbEI Cy KJIMHKepHbIX MHHepaJiOB Hu pAya 
ApyTrux Come, CMOCOOHBIX CO3aBaTb PaCTBOPLI, MepecbIIIeHHbIe MO OTHOLMIeHHIO 
K CBOHM HOBOOOpa30BaHHAM, OOYCJIOBJICHbI TEM, UTO MPH UX B3aHMOMeHCTBUU 
2 BOOM MHTCHCHBHOe BbIKPHCTAaJIJIH30BbIBAaHHe HOBOH (ba3bl * MomKeT HauaTbCH 
ele JO MOCTHKeEHHA B paCTBOPe KOHICHTPaHu, OTBeUAIOMLeH pacTBOPHMOCTH 
ACXOMHOFO COeIHHEHHA; B pe3yJIbTATe H3 EHHUUbI OObeMa PacTBOpa 3a EAHHUILYy 
BpeMeHH Ha KpPHCTaIH3alHIO HOBOOOPasoBaHHH (OObIMHO THApaToB) OyZeT yBo- 
IMTbcA Goble MaTepHala, 4YeM NOCTYMaTb BCJIeEACTBHe PaCTBOPeHHA HCXOLHOrFO 
3€lIleCTBa, H HeMOCpeACTBCHHO H3MepAeMaA KOHUEHTPAWMA WocMeqHero He JO- 
‘YHIHeT BeJIHYHHEI Cp. 

Tlostomy pacTBOpuMocTDb aJIHTa MU OeMTa ONpesemANacb HAMM HECKOJIbKAMA 
fesaBMCHMBIMH MeTOJaMH, B TOM YHCue H TAKUM, MpHMeHeHHe KOTOPOTO T103BO- 
‘(M10 UCK MOUNTS CTaMIO KpucTalMsanun HOBOOOpasoBannii. C MOMOLLbIO 3TO- 
‘O MeTOJa yWaJlOCcb H3MepHTb TakxKe LMddpy3HOHHble XapakTepHCTHKM BAKYLLUX 
leLeCTB. 

Teopua metoya paspadotanaB. [. Jlepuuem (*). Ja calyuad BpateHHa B BO- 
\© 2ucKa M3 UCCeyemoro MaTepHala B YCJIOBHAX yIpaBsIAeMOu HM perylupye- 
10M KOHBEKIMM TeOpHA jaer: 

Ty'ls 9 
ieee 0,620" ? ( ) 
‘qe / — BemM4unHa Audphy3sHouHoro MoTOKa 
| 
1 — KOJIMYeCTBO paCTBOPHBIerocA BelleCTBA,; Ss — MOBepXHOCTb AMCKa; vt — 
pemaA ero pacTBopeHHa. 


| * XMMHYeCKHH COCTaB HOBO (hasbl MOMKET OTMHYATLCA OT COCTaBa HCXOMHOrO BeLllecTBa. 
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salt 


3Had KMHeMaTHYeCKY10 BASKOCTb pacTBOpa V H 3aaBaACb NOCTOAHHOM Yrvio- 
BOM CKOPOCTbIO BpallleHHA THCKOB ®, MOXKHO HalTH 3HaueHHA Cy auTa M Ge- 
JIMTAa, CCIM H3BeCTHbI UX KoIpDuUNeHTH Audpysuu D. Besmuunyy D mpl omnpe- 
JIeIAIU, MpOBOAA SKCHepHMeHTHI C WHCKAMM M3 THApPOCHJIMKATOB KaJIbIMA Tou 
2Ke OCHOBHOCTH, 4YTO HM COOTBeTCTBYyIOllve aHruypuTE! C;,SHe wu CeSH(A). 

O6a rugpata Obl CHHTe3HpOBaHbI B OoMOe, MepBblli u3 C,S, BTOpoH u3 
llecKa H W3BeCTH*; UX paCTBOPUMOCTb ONpeseAacb OOULeENpHHATHIM ClOocobomM— 


aHaJH30M PpaCcCTBOpa TocwJe 
MOsb/N 


ay F : HOCTHKeHHA = PABHOBECHA 
d---2@ ‘he Mex]y TBepoH wu *KuTKoH 
© o oS ae cpasamu. Konllentpalua cu- 
J a at A - JIMKaTHbIX HOHOB M3MepsA- 
See 2 % J ach KoJIOpHMeTpHyecKum 


myTeM, WO OKpallleHHOMy 
KOMIVIeKCy C MoJIHOLaToM 
aMMOHHA B CepHOKHCJION cpe- 
ne (4), KOHNeHTpallua HOHOB 
KaJIbIMA — TPHJIOHOMeTDpH- 
yeCKHM THTpoBaHHem (°). Bo 
u36exKaHve KapOoHH3allHy 
OMbITH] MpOBOXHINCb Tox, 
a30Tom. JIucKu u3 C38, CS 
WM THApaToB TOTOBUJIHCb Me- 


Puc. 1. K ka pact c.g TOHOM MpeccoBaHHs cyXxHx 
ac. 1. KuHeTH BOpeHHA B BOJe AuUCKOB H3 C3 

(a), C2S (6), CsSHe (@) H CeSH(A) (2). 1— 12°; 2,3 u oan ue apnenvem 
5 —20°; 4 — 30°; 6 — 40°; 7 —50°; 8 wu 10— 60°; AO KT/cm? B crelH- 


G S708 aJIbHBIX pecc-opmax (°). 
IIpuHatad MeTogquKa o6ec- 
MeUMBaJla XOPOLIY!O BOCIIPOH3BOAMMOCTL pe3yJIbTaTOB MapaJJIeJIbHBIX OTBbITOB. 

V3 nowvlyyeHHbIx via C;SHe u CeSH(A) anupix (cm. puc. 1) mo d@opmysie (2) | 
ObIIM BLIUMCeHbI KOSPPHUMEHTHI Luddpy3Hu ITHX THApaTOB, NPHHUMaeMble Ha- 
MH paBHbIMH BesIMYHHaM D COOTBeTCTBYIONIUX AHTHAPHTOB; OCTaJIbHbIe Heo6- | 
XOJUMble WIA pacueTa BeJIMYHHbI Cy JAaHHbIe HAXOJMIH M3 IKCHePHMeHTAaJIbHBIX 
KPHBBIX, IIPHBeJeHHBIX Ha PHCYHKe. 

Kpome Toro, JMCKH HCMOJb30BaIMCb HM WIA Apyroro BapHaHTa MeTOAMKH © 
olpelesieHua pacTBopuMocTH Cz,S u CeS, NO3BOJIAIOUIeErO HCKJOUNTb M3 pacue- 
Ta KosppulwenT Audpy3uu WU He MpuOeraTb K MOMOLIM FHAPOCHAMKATOB KaJlb- 
IMMA. OTOT MeTO Tpe6yeT NpoBeweHuA He MeHee JBYX OMBbITOB: NepBbIt Mp Ha- 
YaJIbHOM KOHILCHTPallMH MCCJeqyemoro BelllecTBa B PpacTBOpe, PaBHOM Cy, BTo- 
poi Cy. Torgqa ypapnenve (2) MoxkHO 3allucaTb B BHIe: 


h=K(C —Q), (4a) 
oak (GuaiG). (46) 


TloctosuctBo Kosdiunnenta K oGecneunBaercaA B pasOaBJIeCHHbIX pacTBOpax 
HeOOJIbIIMMM pa3sJIM4HAMH B BeMuHHe Ci u Co; pu 3TOM 3sHayeHua D u v mpaK- 
THYUeCCKH He H3MCHAIOTCH. 


Pemasa ypapuenus (4a) u (46) oTHocHTembHO Cy, NomyauM 


eal Cals 
Cearennear oF 


IIpu Ci ={0 dopmyaa (5) ynpomaercs. 


* CsSHe cuntesuposau JI. H, PamKosuyuem, C2SH(A) — O. U. Ppauesoit, KOTOPbIM aBTOPbI 
BbIpaxkaloT OarofapHocts. Uxnctora uj dasosblli cocras C3S, CS u THpaToB OblWwiH yCTaHOB- | 
JleHbl NyTeCM XMMHMYECKOTO HM PeHTTeHOBCKOrO aHasIH30B; NocwequHi BbIMonHeH JI. H. Pamko- 
Buuem H O. H. Tpauesoli na gudpaxtometpe YPC-50U. 

876 


@®opmya aHasoru4gHoro Tuna 


- Cm?n — Cn? m 


Cp= (5a) 


vam 
Oblla HCHOb30BaHa HAMM HM Jin OOPaOOTKH BOCXOJ Ae BeTBH 39KCHepuMeH- 
TaJIbHOH KMHeETHYeCKOH KPHBOH pacTBOpeHHA cycneH3HH C3;S Hu C,S, 

Siecb Un HU Vm — CPeHHe CKOPOCTH PaCTBOPeHHA 3a IIPOVW3BOJIbHO BbIOpaH- 

HbIe MpOMeXKYTKH BpemMeHu At, H At, (HJIM MCTHHHbIe CKOPOCTH 348 MOMCHTHI 
BpeMeHH Ty, H Tm), Cp WU Cm — COOTBETCTBYIOINME HM KOHI[CHTPallMM BelllecTBa 
B pacTBope. 

PactBopumocTp CsS uv Ce2S onpefemamacb HAMM Tak2Ke IlyTeM HellocpescTBeH- 
HOrO H3MepeHunA — Ip paOoTe c UX pasOaBJIEHHOH CycneH3Hel, cosepxKarler 
TIOBCPXHOCTHO-aKTHBHbIe OOaBKH, CHJIbHee TOPMO3AMIMe Mpolecc KpHcTasu- 

3allMH HOBOOOpasoBaHuli, YeEM PaCTBOPeHHA UMCXOPHEIX coeqMHeHHH. OrcyTct- 
_ BHe CYIeCTBEHHOM KpUCTAaIM3allMH TUApaTOB B STHX HM BO BCEX OCTAJIbHBIX OMIEI- 
-TaX KOHTPOJIMpOBaOCb MO COXpaHeHHIO MOCTOAHCTBA MOJAPHOTO COOTHOINeHHA 
“MOHOB KaJIblMA M CHMKATHBIX HOHOB (Cca: Csio,). 

_ Tlockowpky HoBooOpa30BaHNA, BO3HHKaIolve H3 pa3sOaBJICEHHbIX CyCIIeH- 
-3uii CsS u C,S, uMewoT MeHDbIIyI0 OCHOBHOCTb, YeM UCXOMHbIe coesMHeHUS, 
yBesimueHue 3HayeHuaA Cc, : Csio, B paCTBOpe CBUJeTeIbCTBOBaAIO O pa3sBHTHH 
mpolecca KpHcTasu3alMu; B OTCYTCTBHe MOCeqHero STO OTHOIIeHHe ObIJI0 
NOCTOAHHBIM HM PaBHbIM COOTBETCTBEHHO 3 H 2. 

SHauenua Cp, C,S wu CS mpu 20°, nowyyeHuble yKa3aHHbIMA MeTOaMy, 
OTIHMUAIMCh [pyr oT Apyra He Oomee uem Ha 10%; 9TO CBUMeTeECTBOBAIO O 
OJIM3Z0CTH S*pcdeKTHBHHIX KOIPUMMeHTOB Audpy3sHu MOeKYyJI H HOHOB TIpH pac- 
TBOpeHHH B Bose C3S, C2S, CsSHe nu CeSH (H) u o BosMoxHOocTH NpuMeHeHusA 
TlepBOH MeTOJHKM Ia ompesenenua Beruuun Cy, uD wu mp NoBbIteHHOH Tem- 
mepatype. Pe3sybTaTbl TaKHX H3MepeHHH MpelcTaBJieHbl B Tad. 1. 


Taou wm a’ 1 


TepmMoqHHamuyeckhe H Ludpy3sHOHHbIe XapakTepucTuKH CyS 


T-pa | PactBopu- |Kosadh. zudbdy- paar atae T-pa | PacrBopu-| Kos. qubdy- Plageiyson- 
OlbiTa, | MOCTb Cy, 3uu D-108, T-40?, OMbITAa, | MOCTb Cy, 3uu D-108, 1-407, 
°C r/a em?/ceK T/cM?-ceK °C D/a em?/cek r/cM?-ceK 
2 0,155 — — 40 OR212 6,3 8,3 
12 OR R72 2,4 BY 50 0 ,236 7,4 10,5 
20 0,190 hath 4,3 60 0 ,258 tsiigt 12,4 
30 0 ,203 BL 6,6 70 — — 14,3 


5. 

IIpu 2° pacrBopumoctp C;S coctaBuua 0, 256 r/n, mpu 10° 0,338 r/n, mpu 
'20° 0,387 ria, Kosxbbuuuent zudpysuu coorsercrsenHo 2,6-10-°; 3,0-10-° u 
8,4-10-° cm?/cex, BemMuMHa AudpysHOHHOrO MoTOKa cooTBercTBeHHoO 0,5 -10~°; 
0,67-10-® 1 1,0-10~° r/cm?-cex. (Bo Bcex cy4aax CKOpOcTb BpallleHuA HCKOB 
Obia paBHolt 10 06/cex.) 

V3 nomy4eHHbIxX JaHHbIX 10 ypaBHeHHIO 


dinC€ Q 
prs 
eal) OS RTS (©) 


Guna BbIUHCIeHa TeloTa pacTBopeHuA Q, paBHad pia C,S 1,5 kKau/MOub, H nO 
qdopMywie aHaorM4Horo THIla — BemWuHHa erO SHEPrMM aKTHBaUMA udpby3suu 
“TIP pacTBopeHHu B BOJe, paBHasd 6,3 KKaJI/MOUIb. 

| 3Hax pacTBOpuMocTb HU: TenOTy pacTBopeHua C,S, MOxKHO 10 H3BeCTHLIM 


opMy1aM BLIUMCINTS M [pyre ero TepMo{MHaMuyecKHe XapakTepHCTUKH. 
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. I 
OnpeylemeHHble HaMH 3Ha¥ueHua /’ = —- -107 r/cm?-cex. mpH pacTBopeHuH 
o/? 


B Bose THMca, U3BeCTH, TpeXKaJIblHeBoro aJOMHHaTa, C,;S u C,S npu 20° 


cocTaBuIu, cooTBeTcTBeHHO 8,1; 3,2; 1,9; 1,2 0,5 u pacnonaratoTca B Ta- 
KOH Ke MOCJeOBaTeIbHOCTH, KAaK WH CKOPOCTH HX TBepeHHA B KOH- 
WCHTPHPOBAaHHBIX CYCIE€H3HAX; STO CJIYXKUT elle OHYM MOKAa3aTeJIbCTBOM lIpa- 
BUJIBHOCTH M€XaHH3Ma TBEpLeHHA BAXKYIINX BeIIeCTB, pasBHTOrO B paboTax (°~*). 


Hay4Ho-icceqoBaTeIbCKHit HHCTHTYT Tloctynusio 
wKeesOOeTOHHEIX H3feHi, CTPOHTEMbHBIX H HepyHEIX MaTepHasoB 14 IX 1960 


WMTMPOBAHHAS JIATEPATYPA 


E.E. Ceraaospa,E.C. Conospbesa, Il. A. Pe6uugep, JAH, 117, Ne 5. 
. ®E.C. Coaosppesa, E. E. Ceraaosa, Kona. xypu., 20, Ne 5 (1958). 
3 B.T. Jle Bu 4, On3suKo-xHMuueCcKand rHaposquHamuKa, M3_. AH CCCP, 1959. ¢ B. M. Be- 
esuak, B. A. Berma, B.W. Kypapekags, San. 1a0.,.21. oe o, con mnosoe 
B.B. Patuuos, A.W. 3a6exuuckunit, T. UW. Posen6epr, WAH, 109, Ne 5. 
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Jlokamagn Akagemun nayrx CCCP 
1961. Tom 136, Ne 4 


PHSHYECKAH XHMHA 


Axayemuk AH BCCP H. H. CHPOTA u H. M. OJIEXHOBHY 


PACNPEAEJIEHHE 3JIEKTPOHHOH MJIOTHOCTH 
B APCEHHJIE TAJJINA 


B HacTosileH padoTe u3uiaratoTcA HaHOowlee CYILeCTBeHHbIe pe3y.IbTaTbI H3y- 
HUA PaclipefesIeHHA SJIEKTPOHHOM MJIOTHOCTH B apceHHsle rasmmua. MetoquKa 
CJlehOBaHHA, B OCHOBHOM, OblJIa aHavIOrTH4HOH OMMCaHHOH pauHee (1,7). MemKo 
CTepTbI B araTOBOH CTYNKe MOPOWOK NOMMKPHcTasMYecKOrO apceHHa ra.l- 
MA, MOMBeprHyTOrO 30HHOM OUHCTKe, OTMY4HBaJICA, B TOJTyose Jo pasmMepa 
ACTHIL 5—8 . CbemKa peHTreHorpaMM NpOH3BOMH1acb IIpH KOMHaTHOH TeM- 
patype B CuK,-v31y4seHHH Ha PeHTTeHOBCKOM perHucTpHpyrollem alimapate 
C50 u c Tetrep-MiouepopcKHM cueTaHKoM. OnpeseieHHe HHTCHCHBHOCTeHi 
HHH MpovsBofHocb No MOWlatAM MMKOB, 3alMMCaHHbIX Ha aBTOMaTHYeCKOM 
TeHuMometpe SITII1-09. 
Hcnoub3sya 9KCNepHMeHTaJIbHO MOJIyYeHHbIe aOCOJIOTHbIe 3HaYeHHA HH- 
CHBHOCTeH pedsieKcoB /;;,;, PaCCUHTHIBAJIHCb KBallpaTbI CTPYKTYPHOHM aMii- 
TY EI F? Wa TpeX THNOB JIMHHM — JIA MHA C YeETHBIMH HHJeKCaMH, CyMMa 


OTOPHIX JeMTCH Ha yeTEIpe (Fj), WA HeueTHEIX HHAeKcOB (F3) H WA yeTHBIX 


€KCOB, CYMMAa KOTOpbIX He JeuTCA Ha yeTHIpe (F3) (cm. puc. la). To gax- 
IBIM KBafpaTOB CTPYKTYPHbIX AMIVJIHTYL MOACHHTHIBaIHCb BeJIHYMHbI aTOM- 
OpacceHBalolwHx PakTOPOB HOHOB raJJIMA WH MbllibaAka (puc. 16). Ha puc. 2 
IKa3aHbl 3HAYeHHA JOrapHdMOB BeJIMYHH ATOMHOPaCCeHBalOMIHX MaKTOPOB 


JA pasmMuHEIx 3Hauenuli Dh}. Kax suguo us puc. 2, npu Sh; > 12 419 woHoB 
baka UM mpu LA? > 10 gana MoHnoB ranma AOrapudMB! aTOMHOpacceHBato- 


X dbakTopos B 3aBucuMocTH oT Lh} XOpomlo yKaqbIBaroTCA Ha MIpAMBIe W1H- 
HM. OTO OGCTOATeENLCTBO YKa3bIBAaeT Ha BO3MOXKHOCTh IIPHMCHeCHHA OMHCaH- 
Oro panee (*) MeToxa CyMMHpoBaHHA TpeXMepHbIX pAoB Dypsbe H BpINHC.1e- 
MA paciipefesieHuA 3JeKTPOHHOH MJIOTHOCTH BO BCeM OGBeMe 3JIeEMeHTAapHOl 
WeuKH apceHva rasa, HCNOb3yA NOJyYeHHbIe 3HAYeHHA aTOMHOpaccex- 
aKOULHX (aKTOPOB. 

_ Ha pue. 3 mpuBefeHa KapTa pactipeyenmeHua SJIeKTPOHHOM MNOTHOCTH B 
fiockoctw (110) snementapHoli sueliku GaAs. Ha puc. 4 a,6 moKa3aHo pac- 
eeeHHe SJIEKTPOHHOM MOTHOCTH MexKAy HOHaMH Ga—As—Ga B HalpaB- 


HK» MIOBBINMICHHOM 3JIEKTPOHHOM MJIOTHOCTH C MHHHMaJIbHBIM 3Ha¥eHHeM 0,49 
n/A*, Ananormunpie «MOCTHKH» HaO0faloTCa B KpHCTawiaxX KpeMHHA, repMa- 
MA uM apceHuga HHIMA. B apceHujle HHJMA MHHUMA@JIbHOe 3HAYEHHE 3JICEKTPOH- 
it 1IOTHOCTH B «MOCTHKe» cocTaBusneT 0,45 3/ A’, a mMpuHa nogoOHOro «MocTH- 
a HeECKOJIbKO MeHbIlaa. 

| )Mexiy voHaMy MbIIbaKa HW ramua B HanpaBeHHH [113] He Ha6mogaetca 
(Ob OTUeTIHBO BbIPaKeHHOTO «MOCTHKa» MOBBILIeCHHOH 3/ICKTPOHHOM IJOT- 
CTH, KAKOH HMeeT MECTO B apceHHye HHAHA. Bmecte C TeM 3feCb TakxKe HE Ha- 
MOaeTCA MHHHMyMa 3JIEKTPOHHOH MOTHOCTH («KaHaBKH>), XapakTepHOH Ws 
DUCTaJJIOB repMaHHA  KpeMHHA. B oTsIM4He OT apceHHJla HHUA B apceHuse ras- 
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JIMA HECKOJbKO OOJIbIIMe 3HAYCHUA JJICKTPOHHOW MJIOTHOCTH HMeIOT MeECTO Mek 
iy wonamu metama Ga — Ga B HampaBienuax [001] u [110]. | 

B apcenuje rasuiua, Tak Ke KaK HM B apceHujle MHA, B HallpaBeHHu fiin 
BOu3u TOUKH 3/, 3/, 3/4 9NeKTPOHHAA MIOTHOCTh OM3Ka K Hywo. B apcenuy 
raJlJIMA HAaMOOIee OTUETIMBO 34MeTHA HectepH4HOCTh HOHA MbILIbAKa. B apcenuye 
WHJIMA HecbepH4HOCTb HOHA MBILIIbAka TakxKe 3aMeTHA, HO BbIpavKeHa Me 
Hee oTueTIMBO. CyleqyeT Tak>Ke OTMeETUTb, ITO MAKCHMYM 93JIeEKTPOHHOM TVJIOT 
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0 25 GpSOZ Ne. wile aatammMOn 0 25 50 Eh 
Puc. 1. Usmenenue kBanpata CTpykKTypHOw aMMJIHTy DBI Puc. 2. Vsameneuve sorapudm 
F? apcenuya rasl.ua (a) M aTOMHOpacceHBalomlux (ak- aTOMHOpacceHBalomlHxX (pakTOpO 
Topos (6) HOHOB MbinIbaka (/) u ramus (JJ) B apceHH- HOHOB MbUIbaka (/) WH ramuu 

Je raiva B saBucumoctu or Zh? (1/) B 3aBHcuMoctH oT Eh? 


HOCTH B TOUKE MOJIOMKECHHA WeHTpa HOHA MBIINbAKAa B apCceHHJle TauA 3Hayd 
TeJIbHO BbIIMe, eM B apCceHuse HHLHA. BO3MOKHO, ITO 3TO OOCTOATEJBCTBO BH 
BeCTHOH Mepe CBA3aHO C pa3JIM4HeM XapaKTepHCTHYeCKHX TemMlepaTyp STHX CO 
AMHeEHHH. 

TlomyueHHble JaHHble O pacnpeeseHHu JJEKTPOHHOM MOTHOCTH MO3BO/A10 
CelaTb HeKOTOPbIe OL€HKH HOHHBIX pafWycoB FaJiiMA MU MbILbAKA. 

Ha ene 3IEKTPOHHOH nsoTHOocTH 0,5 9n/A® HOHHDIM pasuyc ranma pa 
BeH 0,8 A, a HOHHBIM pagnyc mplmbaka 1,65 A. IIpn Tom B HanpaBsenun [119 
MOHHBIM pafvyc MbIIllbAka HeCKOJIbKO MeHbIe — nopafka 1,3 A. Ecau onpene 
JATb Pallvyc IIpH HeCKOJbKO Ooulee BbICOKOM YPOBHE IJIEKTPOHHOM MOTHOCT 
TO HOHHbIM pajuyc Tada H3MCHAeTCH CPpaBHHTeJIbHO HeSHAUHTeJIbHO, B T 
BpeMA KaK HOHHbIM pafluyc MbIIIIbaka 3aMe€THO CHMKaeTCA. 

Ha yposne aiekTpouHod nmotTHoctu 0,25 9n/A? HoHHBI payuye ranaua c 
crapainet 1,3A, vonnpilt paquyc MpiubaKa 1,45 A. B apcenuje unqusa Ha ypoB 
9JIEKTPOHHOK moTHoctu 0,5 91/A? monnE paguyc uufus papen 0,9 A, a HOHHBI 
paquyc mpnubaka 1,2 A—1,10 A. Ha yposne smexTpoHHom maoTHocT 
0,25 9n/A® voHHbrit panuyc uHauaA mpuOnusuTenbHo papen 1,5 A, a OHH 
paquyc MbIUbaAKa paBeH mpumepHo 1,35 A. 
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TipwpeqeHuple 3HaueHHA HOHHBIX pajMycoB, XOTA H MMeIOT MIpHOJIMKeHHbI 
IpesBapUTebHbI XapakTep, MPeMCTABAIOT 3HAUMTEJIbHbIM HHTepec H, B 4a- 
OCTH,, CBUJeTeEMbCTBYIOT OTOM, 4TO CTPyKTYyPbI CipasleputTa, Kak CTPyKTYPpbI 


Puc. 3. Kapta pacipefeeHHa 9JleKTpOHHOH MVIOTHOCTH B TIOC- 
KocTH (110) smemeHTapHow suelKH apceHHya ramus 
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Puc. 4. Pacnpejenenne aieKTpOHHOM MIOTHOCTH B HanpaBienun [111] (a) u 
[113] (6) B maocxocTu (110) snemeHTapHO suelikH apceHuya ramus - 
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OTHeMIMHX YMaKOBOK, MOryT pacCMaTPHBAaTbCA JIMLIb B NepBOM IIpHOJIMKeHUH 
4YeTOM XapakKTepa pactipeseseHHA SICKTPOHHOH MJIOTHOCTH. 
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Jloxrnagn AkafemMun vnayr CCCP 
1961. Ton 136, Ne 4 


®HSHIECKAA XHMh 


A. H. WIATEHUITEMH, E. A. AKOBJIEBA u 9. C. NETPOB 


Ob HHHWHHPOBAHHH MOJIMMEPH3SANMW TBEPAbBIM AMV JOM 
KAJIVA W AJIKOPOJIATOM B AMMETOKCH9STAHE 


(ITpedcmaeaexno akademuxom B. A. Kapeunoim 28 VIII 1960) 


XOPOUIO H3BECTHO, TO, H3MCHAA PeaKIUMOHHYIO Cpesly, yaeTca po3elicT 
Barb Ha PeaKI[MOHHY1IO CMOCOOHOCTH BellecTB HM ake Ha HallpaBsleHHe XHMM 
CKHX Mponeccos. Sipkue MpHMepbi 3ITOFO AaeT U3y4YeHHe H3OTOMHOLO OOMeHA BO] 
pofa ('). BpigBaHHble 3JIeKTPOHOLOHOpaMH-OCHOBaHHAMH peaKUMH BOROpOsH 
OOMeHA, MeTaJIJIMPpOBaHHA, H3OMePH3allMn C MepeMelljeHHeM KpaTHOW CBH3H, 4 
KHJIMpOBaHiA HM AHHOHHOM MOJMMepu3allvu, B XOJe KOTOPHIX B TpesesIbHOM CJ 
yae BOSHUKAIOT KapOaHHOH!, OTHOCATCA K OOusel OOacTH OpraHHyecKOli aH! 
HoxuMuH (*). HekoTopoe CxO{CTBO C 3THMH peaKIHAMH MMeIOT peaKUHH, pH 


JI@HHbIe pH H3yYeHHU OAHUX peakUHH, HepeKO MOXKHO MpeyCMOTpeTb BAMA 
TeX HJIM HHbIX (PaKTOPOB HH YCJOBHH Ha Apyrve peak, HalipaBJieHHe KO} 
PbIX OMpeeAeTCA CXOJHBIMH 3aKOHOMepHOcTAMH. B HacToseH padotTe MbI 
IIBITaIHCh C STHX NOSHUHH NOLOUTH K AHMOHHOM nowMMepH3ayHH. Onncani 
HWKEe CHOCOOb! HHUUMMPOBaHHA NOJMMepH3sallH TBepILIM AMHJOM KaJMA HU é 
KOPOJIATOM B JHMeTOKCH9TaHe MOMCKa3aHbl paOOTaMH, NOCBALICHHBIMH CCE} 
BaHHMIO eHTepooOMeHa YIvIeBOJOpOAOB C OCHOBaHHAMK HW H3yYeHHIO YCJIOB 
o6pa30BaHHA AHHOH-paluKaioB. 

Panee OblI0 MOKa3aHoO (*), YTO BOMOPOAHHIM OOMeH HW H3OMepH3alna, HULy 
B AMMMayHOM pacTBOpe aMHa KaJIMA, MOFyT ObITb NPOBeMeHbLI Ha MOBeEPXHO 
TBepforo aMHfa KaJIMA Oe3 pacTBopuTeja. MbI pelliMn MpHMeHHTb reTeporé 
HbI KaTaJIM3 AMMJlOM KaJIMA K MOJMMepH3allwu, MpH4em paccuHTbIBaH, 
OTCYTCTBHe AMMHaKa, BbISbIBaIOUerO OOPLIB NOJHMepHOH Welv, NO3BOJIMT 110. 
YaTb 3HAYHTeIbHO OosIee BbICOKOMOJICKYJIAPHbIe MOJIMMepbl, EM B AaMMHAaY 
pactTBope. ITOT NporHos oNpaBAasicA — Ha TBepOM aMule KasIUA B LaHHOH 
GoTe NOMYYeHbI MOMMepbl CTHPOJIa C MOJKYJIAPHLIM BECOM B HECKOJIbKO MI 
JIMOHOB, TOra KaK MO JIMTepaTypHbIM aHHbIM (*,°), NOATBepxKTeHHbIM B Ha 
Ja6opaTOpUuH, IPH NOMMMepH3alun cTHpoua, KaTaM3HpyeMOH aMHaMH Ka 
WJM HATPUA B XHAKOM AMMMAKe, OOPA3yIOTCA TOJIbKO HH3KOMOJICKYJAPHBIe | 
JIMMepbl (Mom. Bec 2000—4000). | 

Mbicuib 06 HHHUMMPOBAHHN MOJIMMepH3allNu AIKOTOJIATOM B MMeTOKCH9TE 
BO3HUKJIa H3 COMOCTABJICHHA HaGJIOLeHHH O BIHAHHM pacTBOpHTeeH Ha 
TAJIMTHYECKYIO AKTHBHOCTH AJIKOFOJIATOB pu LeHTepooOmeHe H Ha yCTOM HBO! 
aHMOH-paguKaJios. Bio 3ameueno (°) peskoe yBeJIM¥eHHe KaTAaJIMTHYeCKOH AKT) 
HocTu C,H;OK (uu NH,CH,CH,OK) rou u3z0ronHom o6mMeHe BoxOposa B T] 
(peHMJIMeTaHe, eCJIH B Ka¥ecTBe PaCTBOPHTeIA BMecTO 3TaHOa (MIM sraH| 
aMMHa) B3AT STHJICHMAaMHH. OTOT stpPeKT MOXKHO paccCMaTPHBaTb Kak CuleACT] 
MOBbILMCHHA 3JIEKTPOHOMOHOPHOM cmocoOHOcTH aKOrOATa, OOyC.10BJIeH 
Oolee SHEPrHYHOH COMDBATaWMeli KATHOHA B STHJIeHTMaMvHe, 4eM B CIM) 
OOpasoBaHne NpouHOrO CObBaTa KaTHOHA C pacTBOpHTeseM HapyllaeT Mex*K 
HOHHOe B3aMMOseHCTBHe, B KOTOPOM yuaCTBYIOT HEKYJIOHOBCKHe CHJIbl JOHOP 
aKllelTOpHoro XapakTepa (1), H AHHOH CTAHOBHUTCH GOIee CHJIbHbIM OCHOBaHH 
OHHM 43 TpH3HakoB xopoumel cobBaTHpyloMeli cnOcobHOCTH pacTBOpHTé 
MO OTHOWIeCHHIO K KATHOHAM I[eJIOUHbIX MeTAJIJIOB ABJIA€TCH PACTBOPUMOCTh 
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JieqHUX C OOpas0BaHveM CHHUX PaCTBOPOB, NpOBOAALLUX BWIeKTPHYeCKHH TOK 

76). QTHNeCHIMaMUH MPHHaWeKUT K 4MCy Takux pacTBopuTesel (°). Pomp 

OUIbBATaUMH KATHOHA MeTaJJIa NpH OOPpas0BaHHu AHHOH-pasNKasoOB OeH30sa u 
‘ouyOula paccMaTpuBaeTca B padoTe (°). PacTBoputeiH pacnosloxKeHbl B PAX m0 

IpusHaky OTHOCHTebHOH KOHI[CHTPalMW AHHOH-payuKaJiOB, OlpeeseHHol 

usMepeHHeM CIe€KTPOB 3JIEKTPOHHOTO TapaMar- 

HUTHOTO pesoHanca. B wauaue paya HaxomUTCA - 

1,2-uMeTOKCH3TAaH, B KOTOPOM, KaK H3BecT- a 
o (7,8), pacTBopuM Kaui. 

YUUTHIBAA M3JIOKeHHbIe akTbl H coodpa- 
KeHUA, MBI OKVMau, YTO pH pacTBopeHHHu 
B AJMMeTOKCMSTAaHe aJIKOFOJIATHI OYAyYT oG6ua- 

[aTb 3HAUHTEIbHOH QJIEKTPOHOJOHOPHOH ak- 
THBHOCTbIO. ITO MpeANONOAKEHe Mbl NOATBEp- 


& 


[MIM TeM, YTO pu Jelicrau” CH;OCH2CH20K S 60 
‘JaHHOM pacTBopuTesie Ha cyopeH Nocsey- J 
o MOHM3UpyeT C OOpasoBaHHeM KapOaHHo- 8 
iOB, O UCM MOXKHO CYANTb MO cieKTpy pac- S 


S 


‘Bopa. Ha pune. | npuBosxATCHA KpHBble Moruo- 
e€HUA CBeTa Ip HeCKOJIbKUX KOHILeHTpallu- 

ax pactBopa. IlowoxeHve MaKCHMyMOB Ha 
KPUBEIX (A: 365, 465, 480 mu) coorBercTByer 2 

HalieHHOMY pH peakumu dyopena c e2KUM 

KaJIH B %MAKoM ammuake (1°). Menee KuCJIbIi 

yr leBoopol, — TpueHuJmeTaH B STUX YCuO- 

BUAX He MOHM3upyerT. AnKOrOJIAT B WMMeTOK- 

cHaTaHe CiocobeH TAKKe MHHILMUPOBAaTb Mo- Puc. 1 

HMMepu3allr10 BHHUJIOBLIX MoHOmepoB. Ha- 

apumep, CH,OCH2CH20K Bpi3piBaeT ObiICTpy!O OJIMMepH3allHio MeTHJIMeT- 

akpuulaTa. Tonumepusanns TakxKe HaOwMOMaeTCA MPH CMeIIeHHM CTHpoula C 

pacTBopom Hu B3Becbio CH,OCH2CH2OK uau CH,OK. 

_ Tio amrepatypHbim fanny (141%), aIKOrOJAThI! HHHIMUpyloT aHHOHHYIO 

hoJIMMep HsallHio HawOoslee peaKUMOHHOCIOCOOHBIX MOHOMepoB (aKpHJIHHTpUu, 

8-HHTpocTupou). HeqaBuo oTmeyena (14) nomHMe- 

% pH3allMA MeTHJIMeTaKPWJaTa MeTOKCHIOM HaTpuA 

Or B X%KHJ.KOM aMMMaKe-pacTBopuTese, IHepru4Ho 
| COJIbBaTHPYIOULEM KATHOHBI H JierKO pacTBOpsio- 

UL€M ILeJIOUHbIE MeTAaJIVJIBI. 

Ilepeliem K onucaHHio onbiToB. Moxomepst, 
OUMINCHHbIe OObIMHLIM CHOCOOOM, JOMOJHUTeIbHO 
OuMULaIH Tepe onbitoM. CTHpowd YacTHuHO no- 
JIMMepH30BaJIM Haj, MeTaJJIMUeCKHM KaJIMeM 
MlepeKOHJCHCHPOBaJIH B BbICOKOM BaKyyMe, a Me- 
, THJIMeTaKpuaT TeperoHAJH B BbICOKOM BaKky- 
4 yMe, oTOupaA CPeHIOIO dpakunio. AMugq Kanna 

nouwyialn peakilvei C %KHIKHM aMMHaKoM, 
HCHOJIb3yA alimapatTypy, oOmHcaHHy1o B (}°), 
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' | si HaHOCHJIM HA MOBePpXHOCTb CTeKJIAHHOM Hacal- 
, 400 450 500 550 000 me =—“KN, IIpHMeHAeMOH IInd HaOM“BKH peKTHOu Ka- 
cera IMOHHBIX KOJIOHOK. I[locjle OTTOHKH aMMMaKa 
Puc. 2 CHCTeMy 9BAKYHpOBaH B TeuyeHHe 1—2 yac. 
Bl. TIpH HarpeBaHHH Ha BOAAHOM OaHe H B BaKy- 
| yMe jloOaBuaJIM MoHOMep. IIpH KoHTakTe c TBep- 
| IM aMHJOM KaJIMA CTHPOJI JOBOJIbHO ObICTpO OKPpAallIMBaeTCHA B KpaCHbIi Ber. 


Asmepenue CreKTpa MOTMOU[eHHA MOKAasaslO HaJIM4Me LWMPOKOM MOJIOCHI Cc Mak- 
tMMyMoM norsjomeHua A’ = 520 mp (puc. 2, /). WHTeHcuBHocTb okpackH No- 
tTeMeHHO TOBbIMMaeTCA, a 3aTeM TajlaeT. Yepes 2—3 CyTOK IIpH KOMHATHOH 
emlepatype CTHpos Halleso NoJMMepHsyeTcaA MH MosyyaeTCA TBeEPALIM MouMMep, 
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MeWICHHO pacTBopsaouyHiica B OeH3oue. M3 OeH30mbHOrO pacTBOpa ero OCcax 
laid MeTaHOJIOM, CyWIMJIM B BakyyMe mpu 80° H oMpeleANM BASKOCTh pac 
TBOpa B Touyoue mpH 25°. Jaa noswy4eHHbIX OOpasiloB NOMMepa YCTaHOBJeH! 
CulelyIoulWe 3HaYeHHA XapakTepHcTHYecKOH BASKOCTH (6e3 y4eTa rpaMeHT 
mapienua) [ny]: 6,0; 6,8; 5,4; 8,8; 7,3; 5,1; 7,5. CaeqoBaTeitbHo, movIMMep! 
OTJIH4aIOTCA OUCHb BbICOKHM MOJIeKYJIApHbIM BecoM. IIpu yMeHbLIeHHH MOBepx 
HOCTH aMHa KaJIMA OOulad KapTHHa oOCTaeTCA TOM Ke, HO TBepLIM NoMMe 
oOpasyeTca MejyieHHee. B KOHTpPOJIbHOM OMIbITe, MOCTABJIGHHOM B OTCYTCTBH 
aMUla KaJIMA, CTHpO Wake Yepe3s TPH HeMeH MMe BU BASKOM MKUKOCTH 
IIpu qoGapieHunH MeTaHOIa BbIMaI MOJIMMep B KOJMUeCTBE HECKOJbKAX MPC 
UeCHTOB. 
ig] B O2HOM 3 OMbITOB YaCTb OKpallleHHOrO CTUPOMa OTJEMIM B YCJIOBMAX Ba 
KYYMa OT CTHpowla, HaxXoAaMeroca Ha AMHOM KaJIMA, HW cocy oTnasaM. Cry 
pOuJI, OCTABLIMUCA Hal, AMHJOM KaJIHA, Yepes 2 JHA MOUTH NOJHOCTHIO OOecIBeTH 
CA MW 3aTeM peBpaTHJIca B TBEPALIM MO/MMep, TOra Kak OTJe/eHHad NOPUHA MO 
HOMepa COXpaHAsIa HHTeHCHBHYIO KpaCHO-@HvOMeTOByio OKpaCKy HM MOIHYyO IC 
JIBHKHOCTb B TeYeHHe Mecala, N0Ka Bewocb HaOwmozeHHe. Ilostomy Bepost 
HO, 4TO ApKOe OKpalllMBaHHe CTHpOJla, BOSHMKalOuee PH WeHcTBHH Ha Her 
OCHOBaHH MW OnmpelemAoujee NOFOMleHHe CBeTa C MAKCHMYMOM B OOJIacTH WWM 
BOJIH A >500 Mu (pue. 2), He OOycuIoBIeHO KapOaHHOHaMH, BeyULMMU Mpollec 
MOMMepu3anHu. C TaKHM MpeMMOORKeHHEM COTAaCyioTCA ONMCaHHble HUKe Ha 
OJMONCHHA O PeaKILHU CTHPOJa C aJIKOOJIATAMH B JMMeETOKCH9TAHE, a TakxKe (bak 
TbI, IIpHBeeHHble B padoTe (1°), MOCBANLeHHOH OOCyKJeHHIO MeXaHH3Ma HHH 
MPOBaHHA NOJMMepH3allMu CTHpowla aMMJOM KaJIMA B %KMAKOM aMMUake. ITO 
BOMpoc MpektomaraeTcA U3Y4HTb JONOJHUTebHO *. 

MetusMetakpuulaT ABJIAeTCA Oouee peaKIMOHHOCMOCOOHEIM MOHOMepoM, 4e 
CTMpOJ, B OTHOWICHHH AHHOHHOM NOJIMMepH3alluu, HW Ha aMule KaJlMA B TeYeH 
HeECKOJIbKUX MHHYT HpeBpaTHJICA B TBepAbI MoMMep C OoJbIIHM nurenene 
emia. [louuMep pacTBopsJid B XJiopoPopMe uM oCaxKaiM MeTaHOJIOM. Xapa 
TepUCTHYeCKad BASKOCTb XJIopotbopMeHHOro pacTBopa mpu 25° [y]: 3,2; ae 

OnpiTbl ¢ aJIKOrOJIATaMH MpOBOAMIMCh C TIPpHMeHeHHeM BbICOKOBaKYYMHO 
TEXHUKM, a OTIeJIbHbIC CTALMM BbINOHAMCh B aTMOCtepe OYMIeHHOrO a30Té 
Oco6oe BHUMaHHe OOpalllalocb Ha THaTeJIbHYIO OUMCTKY JMMeTOKCHSTaHa H Hi 
NOMHOTY yaleHHA CMpTa M3 aKorouaTa. C STO WedbIO pacTBOpHTedb HE 
CKOJIbKO pa3 MeperoHAJIM Ha NMOBepXHOCTb 3epKaJla MeTaJJIM4YeCKOrO Kau 
WH JlOCTHrau TOrO, 4TO pacTBOp KaJIHA B JHMeTOKCHSTaHe MMeJl yCTOM4MBy 
cuHtoio oKpacky. JIA OMbITOB O6paJH OKOJIO 2 MJI WHMeTOKCH9TaHa, ColepKa 
mero 0,02 u Gotee MUINMAUTpOB cnupTta, oT 0,01 go 0,1 r MeTanmuueckoro kK 
JHA TIA MpHroTOBJIeHHA aKorouaTa HW 0,5—3 MJ MoHomepa. IIpu cmelleHu 
pacTBopa HM B3BeCH aJIKOrOJIATa B JMMeETOKCH9TaHe CO CTHPOJIOM ObICTpO BO3H 
KaeT KpacHad OKpacKa H TBepAbIM aylKoromAT pacTBopsetca. IIpu peakuu 
cTuposa c CH;0CH2CH2OK u c CH,OK oxkpacka pa3iuuaetcaA Mo OTTeHK 
HO MaKCHMYM NOrJiouleHHA CBeTa HAXOJHTCA B OAHOH MU TOW %Ke OONacTH AIM 
BoH A = 520—530 mu (puc. 2, 2, 3). OrmeTumM, 4TO OKpacKa coxpaHsertcs 
HO JIMUIb OClaOeBaeT IPH COMPHKOCHOBeHHM pacTBopa C BO3LyXOM HM JlaxKe mp 
qobaBleHun ciupTa. Bpixo MoJMMepa CTHposla B 3aBMCHMOCTH OT YCJOBH) 
MIpOBeeHUA oMbITa cocTaBA 3—30%. XapakTrepHcTu4ecKkad BASKOCTH pactTBC 
PpOB B TOJYoJIe MOJIMMepoB, OOpasoBaBlIUxcA BIpHcytcTBHH CH;,O0CH2CH20 
oKa3asacb paBHot [my]: 1,3; 0,3; 0,3; 0,3; 0,9; 0,6; 0,5; 1,2; 1,3; 0,6,a np 
neauctBuu CH,OK [my]: 0,2. B KoHTpowbHBIX OMbITAX, MpOBeeHHIX 6e3 aK 
rouATa, MOMMMep OTCYTCTBOBAJI. 

IIpu cmMelieHui MeTHJIMeTaKpHulaTa C pacTBOpOM HU B3BecbIo CH,OCH2CH,O 
B JIMMeTOKCH9TaHe OTMeveHa OBICTpad NOMMMepHsalluA, CompoBowksaBlladc 
pasorpeBaHvem cmecv. Bpixof NMomuMepa Oowibule, YeM B Cyuae cTUpoma. X 


 * TIpumewanue npu Kkoppexmype. Ecau okpalleHHbllt CTHpO’ MeperHaTb B BBICOKOM B 
KyyMe Ha HOoByIo TopuHIO KNHe, To crupom ocTaeTrcA OeclBeTHbIM H ero MOMMMepusall 
MOXKeT MponsoiTH Opicrpo c pasorpeBaHHem. 
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PaKTepHCTHYeCKaA BASKOCTh XJOPO*OpMEHHEIX PacTBOpOB MouMeposB |]: 0,13; 
0,20; 0,25; 0,53. 

Mut Hameuaem IIpOLOJMKUTb padoTy B HallpaBJeHHH Ooslee Mo poOOHOro Usy4e- 
HHA Mpollecca aHHOHHOH MOJIMMepH3aluv Ha TBepfAbIX aMMax MeTAJIJIOB H Ha 
IPYIHX TBEPALIX OCHOBAHHAX H H3yYCHHA CBOHCTB MOMyualollHxcA MOJMMepoB, 
a TakKxKe Mpefnosaraem CoMocTaBUTb BJIMAHHe PaCTBOPHTeJeH Ha XHMUYeCKY!IO 
AKTHBHOCTb AJIKOFOJIATOB pa3HbIX CMMPTOB HM MeTAJIJIOB. 

_ IIpuxocum 6narofapuoctp E. A. Padunosus u IO. I]. Bripexomy 3a nomolib 
MpH H3MepeHHH CIeCKTPOB H BASKOCTH PaCTBOPOB MOJIMMEpoOB. 


@Mu3HKO-XHMHUeECKHH HHCTHTYT Tloctynuso 
um. JI. A. Kapnosa 22 VII 1960 
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BE.A. AkKopnespa, 9o.C. Iletpos,C. Hl. Conmoxzopuuxos,B. B. Boesor- 
sku, A. MW. UWlateuimteuu, JIAH, 133, 645 (1960). 2° HW. B. Actadpes, 
A. WU. Wateumre uu, Ontuka u cnextpocxonnas, 6, 631 (1959). UP. Bruylants, 
Bull. soc. chim. Belg., 28, 317 (1927) (mut. no @?)). BA. Zilka, Ben-Ami Feit, 
Frankel, J. Chem. Soc., 1959, 928. 14 A.B. Tonunes, B. Il. Anaaunua, 
MH. C. Ma3eab, JAH, 125, 1048(1959). 144 W.E. Goode, W.H. Snider,R.C. Fet- 
1 es, J. Polym. Sci., No 140, 366 (1960). 2 A.W. UWlatreumtTetu, KOX, 15, 246 (1941). 
| VW. B. Actadpes, EA, PaoOunosny, A. MW. WateunmtTenn, Bricoxo- 
Momex. coen., 3, Ne 3 (1961). 
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Jlornage Akagemunm nayx CCCP 
1961. Tom 136, M4 


XHMHYIECKAA TEXHOJIOLH 


B. HW. KJIACCEH u C. HW. KPOXHH 


O KOHLWEHTPHPOBAHHH KCAHTOFEHATA BfOJIb 
TPEX®A3HOFO KOHTAKTA TIPH ®JIOTAUMM 


(ITpedcmaenexo akademuxom I]. A. Pe6undepom 22 VIII 1960) 


IlepBoe 9KCIepHMeHTaJlbHOoe yCTaHOBJIeHHve payMorpaduyecKuM MeTOJO 
MOBbIMeHHOH KOHUECHTpallu KCaHTOreHaTa BAOJIb KOHTYpa MPWJIMNaHHA Wy3bIpb 
Ka Bo3hyxXa K MoBepXHocTu raslenuta (*) UMeO BaxKHoe 3HaveHHe JIA Teopul 
buotaiuu. IlostTomy Ka3asiocb HeoOXoOAMMbIM TIpoBecTH ero MpoBepky Apyruy 
MeTOJOM, OCOGCHHO YYUTHIBAA, YTO MpPOTHB padMorpaduyeckoro MeToa HeoOOcHO: 
BaHHO BbICKa3bIBaIMCb Bo3paxkeuna (*,°). Takad NpoBepKa Oblla npoBesena pa 
J[MOMeTPHYeCKMM MeTOJOM *. 

Illiucd raseHutTa ofpefeJieHHbIX pa3MepoB OMycKaJicd B BOJHbIM pacTBOT 
(10 — 50 mr/a) MakcuMaJIbHo UnCTOrO OyYTHNOBOrO KCaHTOreHaTa, MeYeHHOFO Ce: 
pot S*°. Uepes HekoTopoe BpeMA K LWIMdby NoLBOLMJICA HW NpHJIMMaJ MysbIpeK BOs 
jlyXa, WJloWlajb KOHTaKTa KoTOporo C raJieHHTOM TOUHO PUKCHpoBaach. Yepe: 
pasJIM4Hble IPOMeXKYTKH BPeMeHH LWIIMG BLIHMMAJICA M3 pacTBOpa MH MHOTOKparTHe 
OTMBIBaJICA BOJOH, Mocle Yero Ha TaJleHHTe OCTABaJICA TOJIbKO OTHOCHTeIbH( 
yCTOHYHBO 3aKpeMJIeHHbIM KCaHToreHaT. SaTeM pasMoMeTpH¥ecKuM CrocoOon 
olpesesAacb KOHIeHTpalMA KCaHTOreHaTa Ha OTJeJIbHBIX yYaCTKaxX MOBepX 
HOCTH IW1Mda. 

BuauaJle ip MOMOMH 9KpaHa (CBHHIOBbIX MlaCTHHOK ToJMHOH 1 MM) 3a 
KPbIBaJIMCb MoOvepeAHO OTIeJIbHbIe YYACTKH MOBepXHOCTH Wiuda (puc. | a) 
MOBepXHOCTb BOKPY! Wiowlakt wpviunanusa (/), Wiollalb npustunanua (2), u 
HaKOHell, BeCb IIMd, KpoMe KOJIbIla Wupunon 1,0 MM, Npoxo,uBUero Mo Tpex 
(asHOMy KoHTaKTy (3). MHorumM onbiraMu ObIJIO yCTaHOBJIeHO, 4TO TIpHMeHAB 
IMMeCA MJlaCTHHKH MOJIHOCTbIO S9KpaHUpyYIoT H3JlyueHve C HaXxoLAllelicaA No HUM! 
NOBepXHOCTH. CrelHaJIbHbIMH OMbITAMU OblIO IpOBepeHO, KaK HCKaKaloTcsA av 
Hble PaMOMeTPHU Mp M3MepeHHH Hall WleJIAMM pasHOHM WIMpHHbI (cpaBHUuBa 
Wacb y]leJIbHaA HHTCHCHBHOCTh U3JyYeHHA OJHOH M TOM Ke MOBepXHOcTH Oe: 
9KpaHa M MOKpbITOH 9KpaHOM CO IledAMM paSHbIX pasmMeposB). IloqoOpaHE! ycu1o 
BHA, IIpH KOTOPbIX HaJIM4He WeJIM MpakKTH4YeCKH He BJIMAeT Ha H3MePeHHA. 

PesyJIbTaTbI ONbITOB IpHBeseHbl Ha puc. 2. YcTaHoBJIeHO, YTO MaKCHMAaJIb 
Has KOHIWeHTPpalMA KCaHTOreHaTa MpOHCXOLUT NO JIMHHM Tpex*a3sHoro KOHTAaK 
Ta, € MMHMMAaJJbHaA, MaJlO H3MeHAIOWaACA BO BpeMeHH KOHIWeHTpalud — Hi 
MOWalM KOHTaKTa. Ora pasHulla BOSpacTaeT C YBeJIMYeHHeEM BpeMeHH TipeOnlBa 
HHA TYy3bIpbKa Ha WIMde — B OCHOBHOM 3a CU¥eT NMOBbIMICHHA KOHICHTpalliil 
0 TpextaSHOMY KOHTAKTY. 

B Apyrok rpyntie ONbITOB IKpaHupOBaHve MpOW3BOANJOCh CleAyIouluM o6 
paso (puc. | 6). OuH H TOT Ke WIM NOKpbIBaJICA MO OYepemM Cepvel NacTH 
HOK C OTBEPCTHAMM BCe BO3pPaCTAaIOWHX PasMePOB, UH MpOUSBOANOCb payHomeT 
pupoBaHue. B sTom cuy4ae onpesesAuach CpeqHAA YylebHad AKTHBHOCTD BCel 
HeIKpaHHpOBaHHOM TOBepXHOCTH Ip OOJIbUIOM BJIMAHHH MaJiOaKTHBHOH 0 
Bep XHOCTH KOHTakTa.OuaKko pacueT Ipou3BOLWJICA C OllpejesieHeM Mo ITHM NOKa 
3aHHAM YeJIbHOM AKTHBHOCTH KOJIbIeBLIX MJollayeu C MOCTeNeHHO YBeM4YMBAIO 
UIMMCA JMaMeTpoM. 

Takum tyTeM ObWJIM ToOJyueHbI BECbMa IIpuMe¥aTeMbHble, XOPOWO BOCIpoOHe 
BOJUMBbIe pe3yJIbTaTbI (puc. 3). OTMeuaeTca peskoe (B ABa-TpH pasa) yBemnue 


* B mposeyeHuu onbiTop yuacrsopamu Bb. A. Yraes u E. TI. Pamuua. 
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Me KOHWEHTpallMM KCaHTOreHata y TpexdasHou rpavulipl (rouKa a); BHe MJ0- 
(a KOHTAKTa OHA 3HAYHTebHO MeHbIle HM elle HWKe Ha MoULaM KOHTAaKTA. 
coObIi HHTepeC BbISbIBAeT TOUKa O 


mc. 3), MoKa3biBaloulasz, 4TO BHe a 

foulaiw KOHTaKTa, B HelocpejcrT- - 77 >< Oxpan 
HHOM OJIM3OCTH OT Hee, KOHIe@HT- tof ia) 
IMA KCaHTOreHaTa pe3KO TlOHMKe- \ / 

. HafexkuocTb 3Toro HaGJIO.eHuA TTT 
poBepeHa HeCKOJIbKUMU eCATKaMu Munepan 


HEITOB. EXMHCTBeEHHOH lIpwanHou 
foro MOxKeT ObITb MMIpalluad MecT- 
oro u3O6bITKa KCaHToreHata K Tpex- @ \ y 
a3HOMY KOHTaKTy Mo Hellocpescr- 


“ \ 
2 f ) \ | 
Beko TPatimranel <M NONE pmb 7 mm 
ste he a 444707 


. J[is MpoBepKU Take %*Ke usMepe- 


MA ObIIM MpoBeeHb! IIpH yCOBUAX, 
ora Ha lWsiudbe paHee He ObIJIO Wy- onhepap> Wa \ 
aIpbKa. Oxka3avJlocb, YTO B 3TOM CJy- 3 f ; i 
€ yKa3aHHad Hep aBHOMEPpHOCTh pac- \ : f 
eleyleHuA KCaHToreHaTa- mo pajlu- 2 EE MESA ea 
y uluncba orcytcTBoBawia (puc. 3, /). MuHepan BOGE: 
_ Takum o6pasom, MpoBexeHHoe pa- 
Puc. 1. CxeMbl 9KpaHHpOBaHHaA MOBepXHOCTH 


meee DHBECHOE MODY ROUMBEETECH: iiupa raieHHuTa mepeh payqwomMeTpHuecKumu 
oe HccJiefoBaHve WOJIHOCTbIO To/I- W3MepeHHAMU 


BepKlaeT Hall Mpesbilyulue Ka- 

aCTBCHHbIe JlaHHble, MoJlysenHbie MeTOOM paluorpaduu. MakT NoBbIIIeHHOH 
OHIeHTp alu KCaHToreHaTa B 30He Tpexiba3sHOrOo KOHTAaKTa MpefCTaBJAeTCA 
eCOMHeEHHBIM. 

. B cBa3u c STAM BOSHMKAaIOT Bolpocnt: 1) KaKOBbI MOJIeKYJIApHbIli MexXaHH¥3M 
“KHHeTHKa KOHIeHTpalluu KCaHToreHata Y Tpex*asHoro KOHTaKTa U 2) Kakoe 
i 3HaveHHe 3TO MMeeT JIA Teopuu u 


\ 


j UMN 

Wr IIpakTHKH JloTakuu? O6a 2TH Bo- 
1000 4 poca MOJMKHbI ABUTbCA MpesMeTOM 
A 

600 

L CTOXIee BPCEMA MOXKHO OTMETHTH CJle- 


600 Aytollee. 


x 
h tiie KoullexTp ana KCaHTOreHaTa 
400 gar BAOb TpexbasHoro KOHTaKTa, Mpo- 
MCXoOMAMlad Woce ero BO3HHKHOBe- 


HHA, MOBbIMaeTCA C TeYeHHeM BpeMe- 
ui. loka elle HeT 9KCIlepHMeHTaJb- 
m7: 2.4 6 8 0 12 ieHun, HbIX J[@aHHbIX O TOM, KaK BeJiHKa 


: KOHICHTpalluA B MepBoe MrHOBeHHe 
ie. 2. HUeHTpalHa KCaHTOreHata fHa™nm0- oc i 
fom Kontara (!), bue ee (2) us sone Tye. ocyle lipvinnanua (*), mocKoJbKy 


asHoro KoHTaKta (3) JaHHble OMBbITbI MOATBEP2KLal0T MOBbI- 
I" IeHve KOHIeCHTpallMu KCaHTOreHaTa 
¢ ‘ IIpH MpoOOJKHTebHOCTH KOHTAaKTA, 
*COHSMEPHMOH CO BpeMeHeM HaXxoKeHua arperaTa MuHepadl — My3bIpeK BO 
HOTalHOHHOK MallinHe. 

Biccecneny BOMHbIe PaCTBOPbI Jake uncTeliliiero KCaHToreHaTa, OCOOeHHO 
MpHcyTcTBuM CyAbpugoB, CofepKaT pA mpokyKTOB pasjoweuuA (LMKCAaHTO- 
ii TpUTHOKapOoHaT CBUHIa, KCaHTOreHoBad KUCsOTa M Ap.), HeT yBepeH- 
CTH, TO B 30HE TpexasHOrO KOHTAKTa KOHLeHTPUpYOTCA TObKO HOHbI WK 
uleKyJIbl KCaHTOreHaTa. OAHAKO, HMes B BUY KpaTKOBPeMeHHOCTD OMbiTa, 4H- 
TY HCXOAHBIX IPOLYKTOB M OosbIlioe KosMYeCTBO peareHTa y TpexdasHoro 
HTAKTa, MOYKHO CUHTATb HanOoJlee BeEpOATHEIM, UTO 3eCb HAXOJATCA B OCHOB- 
HOHbI HM MOJI€KyJIbI KCaHTorenata. 


eee aibHeliiero ucculeqoBaHuga. B na- 
2 
i} 
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B 1puullune KcaHToreHaT MOXeT MoraaTb K TpexdasHomy KoHTakTy Aupp 
3Heli H3 pacTBopa, a TaKxKe MO NOBePXHOCTH Ny3bippKa uM MuHepasa. IloszBu 
HOCTb KCaHTOreHaTa MO MOBePpXHOCTH CYJIbUAHbIX MHHepasoB HaOsIO,aach 
onpitax Xaccuamuca u Maiiepca (*). O6bm4HO CUNTaNOCcb, YTO TAKOM NOABHKH 
CTbIO OGJlafaeT TOJIbKO 4aCTb KCaHTOreHaTa, HEMpOuHO 3akpellienHad Ha MU 
page. B Hauimx onbitax (pc. 3) oTMeyeHO MepemellleHve Ha HeOOJIbUloe paccTo 

Hue KCaHTOreHaTa, OTHOCHTEJIb 


See yCTOHYMBO 3aKpellJieHHOrO Ha 
2500 BePXHOCTH MUHepasia. Baxkub 
TipescTaBsIAeTCA BOSMOMKHOC 

TlepeMellieHHA KCaHTOreHaTa © 

ae WeHTpa MWowlaqH npuMNnanns 
o|! TpexasHoMy KOHTaKTY IIpH p 

pbIBe MpocJOHKH BOLI MexKAY M 
Hepasiom WM My3bIpbKoM. B 9tc¢ 
1500 culy¥ae TOBbIIMeHHaH KOHILeHTp 
; WHA peareHTa y TpexcpasHol 
Se - KOHTaKTa BOSHUKaeT OJHOBpeme 
1000|- HO c oOpa30BaHvem nocnenHeno 
bene Simin mpermeanoen Hexotopbie aBtoppi (°) oT 
| Konmakma yaloT, 4UTO YBeHYeHHe KOHIMeH 
on l | mee pauuu KcaHTOreHaTa y Tpexipa 
30 35 40 45 50 55.60 GSmm HOrO KOHTaKTa BO3HHKaeT BCJIe 
PacemonHue om YeHmpa nAmouadu NPUuNUnQHUA CTBHe oOOpa3s0BaHuA KaTOHO 
yuacTKa Tol Ny3blpbKoM ripHe 

Cc. 3. KOHICHTPalHH KCaHTOreHaTa 

Si Lerner ert eaney lo Barto mpHOmKeHHH K MHHepally. a 
pauycy Kouba 6e3 NosBeyqeHia mysbippka (/) 4 TPWYHHa B MpHHInNe, NO-BAAMM 


nocule MAHYTHOPO HaxXOMKJeHuA Ha Wade IpHunme- MY, BOSMOMKHA, XOTA MW He MMe 
to nysbippKa (2). (Panuyc TpexasHoro KOHTaKTa O6Gjero xapaktepa. Mai na6m0g 
eon) JM yBenuueHve  KOHUeHTpall 
KCaHToreHata y TpexdasHoro KO 
TakTa H B Tex Clyyatx, Kora Ny3bipeK He NpHONMmKaICA K MMHepadIbHe 
NOBepXHOCTH, a BOSHUKaJI Ha Hell TIpH BbIMeJIeHHM ras0B U3 pacTBopa. 
KonlleHTpallua pearenta-coOupatea y Tpexda3sHoro KOHTaKTa MMeeT IIpH 
IWMNMaIbHOe 3HaveHHe JIA MHOFHX CTOPOH TeopHu MloTalMu. OTuM ono 
TCJIbHO BLIABJIACTCA YCJIOBHOCTh TEPMOAMHAMHYeECKOTO aHaslH3a SJIeMeHTApHO 
akTa (OTaMH, pH KOTOPOM yKa3aHHoe OOCTOATebCTBO He yunTHIBaeTca. I] 
HOBOMY CJleyeT TakoKe TpaKTOBaTb M€XaHH3M JleHCTBUA COONpaTedeH Ha IIpo 
HOCTb IIpHJIMNaHHA Ny3bIpbKa K MUHepasy. OTpLIB Ny3bIpbKa CBA3aH C COKpalll 
HHeM Tpexdba3HOorO KOHTAKTAa H, CJleMOBaTeJIbHO, C BbIBeeHHeM CoOupaTeJA | 
3TOH 30HBI, HO STOT Mpollecc HJeT C yBeMYeHHeM CBOOOAHOM SHepruu CHCTeN 
HW TpeOyeT 1A CBoero OCYMIeECTBJICHHA 3aTPaTbI SHEPru U3BHe. BO3MO2%KHO HMe 
HO MOSTOMY WIA S*heKTHBHOK oTAaLHH MpHposHo-ruszpopoouLix MuHepaso 
K KOTOPbIM NYy3bIPbKH MOFyT NpwuMAaTb H 6e3 peareHToB-coOupatenel, Heo 
XOMMMO IIpHCyTCTBHe nocwieqHuX. B sTuX CyYaAX peareHTbI-coOupateu, OOp 
3yA KaeMKH MO Tpexdba3HOMy KOHTAKTY, MpeNMATCTBY!OT eFo COKpalleHHIo H T 
KHM IIYTeM 3aKpelJIAIOT UWACTHILbI Ha Ny3bIpbKaxX, 4TO, cormacHo padoré 
Il. A. Pe6ungepa no rucrepesucy cMauuBaHHA, Bcera ylyuulaeT cboTraluto ( 


Tlocrynuso 
19 VIII 1960 
WMTHPOBAHHAA JIATEPATYPA 


B. HW. Kn acceu, [petupe metanapt, Ne 7 (1957). B. HW. Ka acceu, J.T. Cra 
uu k, JIAH, 115, Ne 6 (1957), 2C. HW. Mutpogauos, Lpetupie metanuani, Ne 4 (195 
3A. K. Jiupmuu, Lpernpie merannpt, Ne 3 (1959). 4M. G. Fleming, Che 
and Ind., 1959, p. 1230. 5M. D. Hassialis,C.C. Myers, Mining Engineerir 
November, 1951. ® HW. H. Ilnaaxcuu, P. I. Uladees, JAH, 125, Ne 3 (195! 
711A. Pe6Ouupze p 4 ap., Pucrepesuc cmauHBaHHA B Npomeccax *ioTayHH UM BIHAHHE 
Hero aXCOpOlWHOHHBIX coeB, COopH. UcceqoBaHua B O6aCTH MOBepXHOCTHEIX ABIeHHH, | 
1936. P. Rehbinder, Trans. Farad. Soc., 36, 295 (1940). 
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Jornann Akanemun vnayr CCCP 
1961. Tom 136, Ne 4 


é 


TFEOJIOPHA 


HO. E. KYPEHKO 


K-H3Y4EHHIO FOJIOWEHOBbIX TEKTOHHYECKHX JBH)KEHHM 
3ANAMHOM BALIKHPHH 


=(ITpedcmaenexno axademuxom H. I]. Tepacumoseim 20 VI 1960) 
= 

B ocHosy ucCeqOBaHHii JaHHOTO BoMpoca NOMOKeHbI reororo-reomopdowo- 
THYeCKHE MeTOJbI H3y4YeHHA, MOSBOJIAIOMNIHe KaveCTBeEHHO OXapaKTepH30BaTb 
TEKTOHHYCCKYIO AKTHBHOCTb TeppHTOpHH B romoweHoBy1o0 sr0xy (***,°). 

IIpu usyyenuu Jon pek SanaqHoi BawKupuu BbIAcHuHCL: a) Mopdouto- 
THA H MOp@omeTpHA NOMMeHHEIX Teppac; 6) BelleCTBeHHbIii cocTaB u mpeob.ia- 
Aaromve Pann aJVIOBHAbHIX OTJIOXKeCHHH Pe4YHEIX MOHM; B) HHTCHCHBHOCTb 
OBPpaxKHO-OaslOuHOrO pacusleHeHHA TeppHTOpHH. B KommvieKc ucCJIeqOBaHH BXO- 
‘ANNO WeuiMppHpoBanve adpoPOTOCHHMKOB, MO3BOMBUIee eTabHee H3YYHTb 
MOpdovlormueckHe OCOSeHHOCTH CTPOeHHA MOMMEHHBIX Teppac, H aHasiM3 locTyri- 
HbIX MaTepHaJIOB MO HEKOTOPbIM OYPOBbIM CKBaxKHHAM, 3aJIOMKCHHbIM HA MOBep X- 
HOCTH STHX Teppac. 

Msyuenve tbakTw4eckoro MaTepHasia MOKa3bIBaeT, YTO B CTPOeHHH MOlMeH- 
HBIX TeppaC PpeK pa3HbIX CTpyKTYpHO-reoMopdouorMyeckHxX paHoOHOB SanajHoli 
Bamkupun (BeneOeespckan BO3BbIIMeHHOCTh, YdbuMcKoe mocKoropbe, Odunii 
_Cript, Kamcxo-Bembckoe moHwxKeHve HM Apyrue, Oomee Menke) UMeIOTCA Cyule- 
ae pasimuuaA. OnM BbIpaxaloTCA KaK B XapakTepe Pembetba Teppac, TaK 

WM B OCOOeHHOCTAX reOOrHueCKOrO CTPpOeHHA Pe4HHIX MOWM 9THX OOMACTeli. 
_ B page paiionos (YbumcKkoe nuocKoropbe, BeneSeesckoe mato u T. 1.) 
" :pasBuTnt NOMMbI IpeHMYU[eCTBeHHO ABYX YpOBHeH (HH3KaA HM BbICOKAaA MOMMbI). 
» Iipu 5TOM OTHOCHTeJIbHbIe BLICOTHI MOMMeCHHEIX TeppacC ABJIAIOTCA HECKOJIbKO I0- 
| BbILICHHbIMH M10 CpaBHeHHIoO C COCeMHHMH yuacTKamuH. JIA NOBepXHOCTH Teppac 
BeCbMa XapakTepeH MapaJJIeIbHOrPHBUCTHIM pebed), YBepeHHO (PUKCHp youl HlicA 
pH JewiudpupoBanuu aspodoTocHHMKosB (yyacTKH pp. Yd, lOpro3anu, Aa, 
| Trios u Ap. B npegenax YdumcxKoro nviockoroppa; pp. ka, Yceua, Jempi u Jp. 
B patione BeneGeesckoro mato u T. .). [loimenuble Teppachi 3ecb OObIGHO TIped- 
CTABJICHbI OTJIOXKeCHHAMH PYCJOBLIX CallHit COBpeMeHHOTO aJIJIOBHA — CepbiMi 
Pa3HO3epHUCTLIMH H FpyOo3epHHCTLIMH KBapIeBbIMH KOCOCJIOMCTbIMH NecKaMH 
'C BKJIOUCHHeEM JIMH3 HM BbIKJIMHHBAIOWIMXCA MpOcoeB MpaBHHHO-raeuHoro Ma- 
Tepuana. Mectamu raeuHbili MaTepvas Halleso claraeT mouMp!. Ha HeKOTOpbIXx 
yuacTkax JlOMH HaOsIOfaioTCA SpO3HOHHbIe NOMMbI, IPHYeM B WOKOe Teppac 
BCKPbIBalOTCA KaK MOPOAbI MepMcCKoro BOspacTa, TAK H YETBEPTHUHbIe OTIOMKeHHA 
Oonee WpeBHUX, 4YemM TOlMa, Teppac. MOUIHOCTH aJIJIOBHANbHEIX OTJIOXKCHHH B 
3TOM CJly4ae ABJIAIOTCH COKpameHHbimMu. Tak, CpaBHeHHe TeOpeTHYeCKH BBINHC- 
JICHHBIX MOMHOCTeli nofimMeHHOro auuoBua (no E. B. MWlanuepy (°)) c daxtuye- 
| CKMMH JaHHbIMH OypeHHA Ha TIOMMeCHHBIX Teppacax OOHapyxKuUBaeT HeEOcTAaTOK 
_ MOUIHOCTH aJIOBHA MopsAyKa 25—35%. Kpome Toro, B TaKUX paloHaxX OTMe- 
_4aeTCA HHTCHCHBHOe Pa3BHTHe OBpaxKHO-OaOYHOH ceTH. Cy 0 HMerOIMMCA 
_ flaHHpm (°), MPOTHKEHHOCTh OBParkHO- -OaNOuHOH CeTH 3fecb cocTaBAeT 2 KM u 
onee Ha | km? nuonlaqu. 
_ CosepmieHHo wHbIe reoloro-reomopdouornyecKHe OCOOeHHOCTH CTpOeHHA 
OHMeHHBIX Teppac HaOmogaioTca y pp. Beno (Hmxe c. Joptiomn), Yori u 
[MMa (HWKHHe TeyeHua), Beictporo Tanpina, Ypmiaka u p., APeHHPy!OUlHX He- 
oTopble patoubt KamcKko-benpckoro nonwKeHHaA. IIpexye scero 3fecb pasBuTbl 
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LHMPOKHe HEBbICOKHe TOMMbI OHOFO YpOBHA, MOBEPXHOCTb KOTOPbIX HMeeT ¥eTKO 
BbIPa2KeHHbIM CerMeHTHBIM pesbed. B crpoenuu Teppac peoOialaroT MoHMeHHbIe 
WU cTapHuHble PallWn aJJOBUA — Cepble MeJIKOKOMKOBAaTHIe CyTIMHKH H CylecH, 
TOHKO3CPHUCTHIe FOPUZOHTAbHO CJIONCTHIe Mecku (MOMMeHHaA calla) HAM 2%Ke 
rpASHO-Cepble SeMJMCTHIe TOP(AHHKH, HJIbl H TMHbI (CTapuuHad cana). Bypo- 

BbIe CKBAXKHHBI, 3aJIO7KeHHbIC 


FN. Pree ie Ha MOBepXHOCTH MOHM JlaxKe 
an \ ae HeOO/bINMX peweK, B 9ITOM 
TRY KS caysae PUKcHpyloT 3HauH- 
AQ e TEJIbHbI€ MOWHOCTH aJIJHOBH- 
& as Aes EN Y AaJIbHbIX OTJIOWKeHHH, U3Me- 
pa ZETA psemple uHorga 10 mM u Go- 
ne eure > Jiee (Hampumep, y J. Marsi 


Ha p. Maru, ya. Kaapuiaan 
Ha p. Yceuu uT. J.). OBpax- 
HO-OalouHaA paculeHeH- 
HOCTb B TaKHX paHoHnax He- 
BeJIMKa: IIPpOTAKeCHHOCTb OB- 
paxHOl ceTH He IIpeBbilaer 


Tu. 


CTH CTpOCHHA Pe4HbIX NOMM 
MbI CBA3bIBaeM C BJIHAHHeM 
MOJIOLbIX LudipepeHUMpoBaH- 
HbIX TEKTOHHYeECKHX JIBYDKe- 
HHH 3eMHOM KOpbl, lpote- 
KaBINHX B TepHog oOpasoBa- 
HHA STHX Teppac UH Nposou- 
2KaIOUIHXCA B COBPeMeHHY10 
asnoxy. B wnepBom culyyae, 


co X<GHymeprtay. | Crep 


e 
ies GE OTMe4eHHble reosioro-reoMop- 


RN 
Ste (bosOorvuecKkNe TIPH3Haku Xa- 


pakTepH3yloT paliOHbl BOC- 


Puc. 1. CxemaTuuecKas KapTa roJIOWeHOBLIX TeKTOHHUeC- 
XOJALMLUX 


KHX ABYWKeHHH. J — paHOHbl MpOABJICHHA HHTeCHCHBHBIX 
BO 


0,5—1 km ua 1 Km? maoma-— 


IIpupeqenupie OcOoOeHHO- 


NOJHATHU, 2 — pavOHbl MpOABNeHHA MeHee HHTCHCHBHBIX 
NOJHATHH, 3 — palOHbI OTHOCHTeJIbHEIX onycKaHHi. Ha 
Bpe3ke — TeKTOHHYeCKad txeMa Sanayquok Bamkupuu m0 
BepXHelepMCKUM OTOmeHHAM. / — WkcKas CHHKJIHHAaIb, 
J] — Capaeso-Acaukyapcknit Ban, J77 — UepmacancKkaa 
CHHKAHHaIb, JV — Jlemckui nporu6, V — Mezoposcko- 


JBWKeHHH, BTOpOM — 
BHIABJIAIOT YYaCTKH OTHOCH- 
TeJIbHbIX OMyCKaHHH. 

B uTore MpoBeseHHbIx 
HCCJIeEHOBAaHHH JIA TeppHTo- 


CrepauOamesckuii Bat, VJ — YpmaxcKui  mnporn, 

Vi] — Pasano-Oxae6ununckui Ban, V/JJ — Tpenypanp- 

cKad Jenpeccua, /X — BalooOpa3sHaa ctTpyktypa Odme- 

ro Cpipta, X — Ydumcxo-Beapexan genpeccua, XJ — 

CTpykTyppst Yumckoro mato, X/I{— KapatraycKun 
CTPyKTyPHbI KOMMJIEKC 


pHu nmuaTpopMeHHOH 4acTH 
Bauikupuu Opiia cocraBuleHa 
cxeMaTH¥eckand KapTa rovio- 
I{@HOBBIX TEKTOHHYeCKHX 
7BYwKeHuH (cm. pwc. 1). Ha 
OCHOBaHHH OMMCaHHBIX BbIILIe 
NPH3HaKOB ObLWIN BbIAeJIeHbI: a) PaHOHbI MpOABJIGHHA HHTCHCHBHBIX NOLHATHH B 
rOJIOWeHOBY!O 9HOXY: 6) paliOHLI MpOABJIeHHA MeHee MHTeHCMBHbIX MOMHATHH; 
B) PaHOHbl OTHOCHTeIbHbIX ONyCKaHHit. 

IIpu conocTaBJieHHl JaHHOW KapTbl C TeKTOHHYeCKOH Cxemol SanagHon Baut- 
KHPH BbIABIAeTCA OOmLad 3aKOHOMepHOCcTb. B GOOJIbINMHCTBe CJITydaeB K TOJI0- 
YKHTEJIbHBIM CTPYKTYPHbIM (POPMaM OKA3bIBaIOTCH IPHYPOUeHHbIMM PalOHb! Mpo- 
ABJICHHA MHTCHCMBHBIX BOCXOAIMHX TOJOUCHOBLIX JIBHXKeHHH u, HaodopoT — 
JIA OTPHUaTeIbHBIX CTpyKTYp XapaKTepHbl IIpH3HAKM TOJIOIeCHOBbIX OTHOCH- 
TCIbHBIX OMNycKaHHi. Tak, HampHMep, KpyIHble MOJOKUTeIbHbIE CTpyKTypbI 
BToporo mopsyKa — Capaepo-AcaukyabcKkui, Peoposcko-CrepsHOaiescKkui, 
Ps3aH0-OxeOHHUHCKHM = BavIbl, CTpyKTypa YdumcKoro mo0cKoropbs, aHTH- 
KJIMHaJIbHbIe CTpyKTypbl Kapatayckoro cTpykKTypHoro Kkommsekca u O6mero 
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TEKTOHHUeCCKHX 


il 


Chipta H Up. — BbICTyMaloT KaK PaHOHbI NpOABJeHHA WHTeCHCHBHBIX NOAHATHH 
B TOJIONeHOBY!0 STOXy. K Tlemckomy H Y puiakekomy mpor “6am, Uxkcxon, Kap- 
MacaHckoi, uactu BesbcKoi jenpeccuu, BaltkuOamiescKkol CHHKIMHaNH HT. 2. 
NpHypO4eHbl paHOHbI OTHOCHTeJIbHBIX ONyCKaHHi. OHako B pale cay4aeB oOT- 
PUILATeIbHBIE CTPyKTYpHble opMbI OOHApy2KHBaloT reosoro-reomopdouoruye- 
CKMe MPH3HaKH BOCXOMAMMX FOJIOMeHOBbIX ABW2XKeCHHH 3eCMHOH KOpbI (Gosmbuian 
wactb YdumcKo-Beapcexoli u IpexypampcKoli pempeccuii, HEKOTOpble paHOHbl 
piiakcKoro mporu6a u Jp.). 

| Takum o6pa30M, 3 pacCMOTPeHHA KapTbl HaryidfHO BbicTynaeT pudpepex- 
IMpOBaHHbIM XapakTep TOJOMeHOBLIX TeEKTOHHYeCKHX [BM KeHHH. Ha done o6- 
mero TOMHATUA CTPaHbl MMeIOTCA OTeJIbHbIe PAaHOHLI, Pe TOMOWeHOBbIe TBUKE- 
4 TIPOABIAMCh C OOJIbIMIeH AMIMIMTYIOW, YeM Ha coceqHUX yyacTKax. Ilocuer- 
ive WHTeplpeTupyloTcd Ha KapTe KaK paHOHbl OTHOCHTEJIbHbIX OMyCKaHHl. 

B 3aKO“eHHe OTMETHM, 4TO BLIABJICHHAA IpAMAaA CBA3b MEKAY XapakTepom 
prone JBYXKeHHH MW CTpyKTYPHO-TeKTOHHYeCKHMM 3JIEMeHTaMH TeppuTopuH 
SananHolt Baikupwu CBuJeTesbCTByeT O NpOfO/MKalOlleMcaA pasBUTHH CTPyK- 
tYPHEIX POpM STOO paHoua B rosOWeHOByio sM0Xxy. 


TopHo-reosiormuecKHH =HHCTHTYT Yocrynuio 
BamkupceKoro duinata Akayemun Hayk CCCP 16 VI 1960 


x 


| HWMTHPOBAHHAA JIUTEPATYPA 

eee homed 08, LAH, 123, Neo (1958). 4 B. Bo wlam aku o, Ass. AH CCCP, 
cep. reom., Ne4(1945). %B.B. Jliamaxk uu, Semuepegenue, 2 (42) (1948). * M.B. IIp o- 
HuueBa, Hosoctu Hepr. Texu., reom., Ne 11 (1959). ® M. M. Typosumes, Boguaa 
spo3iia nous Bamxkupun, Ya, 1958. © E. B. Ulan wep, Anmopuit paBHHHHbIX peK yme- 
peHHoro Mosca WH ero 3HaueHHe AIA MO3HaHHA 3aKOHOMePHOCTelt CTpoeHHaA H CopMupoBaHtia 
BI TMIOBHAIbHEIX CBHT, VM3n. AH CCCP, 1951. 


; 
7 
, 


Ge hr a 


Far ey 


|: 


891 


Jlorxannm Akapwemun nayk CCCP 
1961. Tom 136, Ni 4 


PEOJIOCH 
B. M. JIABPOB 


rEOJIOPHUECKOE CTPOEHHE MATEPHKOBOM OTMEJIN 
3ANAMHOPO MOBEPEXKbS FOOKHOTO CAXAJIMHA 


(ITpedcmaeneno akademuxom H. C. Wamcxum 27 VI 1960) 


TIpo6iema TekTOHHKH CaxaHHa M ero 3HaueHHe B OO/IACTH KaHHO3OMCKOH 
ckjlaquatoctH TuxookeaHckoro llosca He MOryT ObITb pellleHbI Oe3 3HAHMA Feo- 
JlOrMuecKoro CTpoeHHA OKpyxXatoulux CaxasMH Mopelit. Kak u3BecTHO, TpeTH4- 
Had CTpyKTypa CaxasHHa COCTONT 43 JBYX KpyMHBbIX aHTHKIMHOpHeB: BocTouHo- 
Caxammuckoro 4 Sanaquo-Caxannuckoro — u LlentpambHo-CaxasMHcKoro CHH- 
KJIMHOpHA MexKLy HHMH ('). B toxKHOH NOJOBMHEe OCTPOBAa B Apax aHTHKJMHAIb- 
HBIX cTpyKTyp BoctTowno-CaxaMHCKOrO aHTHKIMHOpHA BbICTyMaoT LoKap6o- 
HOBbIe Me€TAMOPPH30BaHHble OTJIOMHKECHHA XAPYHbCKOM TOMNM, aB ALpe SamaHo- 
CaxasIMHCKOrO aHTHKJMHOpHA OOHaKeHbI NecuaHHKH HU CaHUbl BepXHeTO Mea, 
KOTOpble Ha KpbIJIbAX H 1O*KHOM NOPPyKCHHH AHTHKJIMHOPHA OOeKaIOTCA MOILI- 
HOH TOJMeH OCaOUHbIX HM BYJIKAHOreHHBIX OOpasoBaHHH NavleoreHa, HMKHETO, 
CpelHero, BepxXHero MHOWeHa HM MHOLWeHa. 

B npesesax SanaqHo-Caxammuckoro anTHkaMHopua E. M. Cmexos (*) pas- 
HuaeT Be OoubuUIMe TEKTOHHYeCKHE OOACTH: MeJIOBY!0 CBOJOBYIO 30HY H 30HYy 
TPeTHYHOM CKJaL4aTOCTH, NpHYeM B 30HeE TpeTHYHOH CKsaqyaTOCTH Ha sara. 
HOM 1oOepexbe IOxkHOro CaxaJiMHa BbIJeAIOTCA TDM TEKTOHHYeECKHE MOJ30HBI 
1) nog3oHa m-o. KpuJiboH C MapaJJiesbHbIMH COBpeMeHHOH GOeperoBol JIMHHY 
OCHOBHBIMH pa3JIOMaMH H CKJIaKaMy; 2) 1oro-3anaqHad MOL30Ha C MHTCHCHBHOF 
CKaQYaTOCTbIO CeBepO-3allaqHOrO MpOCTHpaHHA, Cpesaemaa GeperoBol JIMHMeH 
3) MOW30HaA TPeTHUHDIX CKalOK WeHTpasIbHOM yacTH 3anmamHoro moOepexKbaA 
pasOvTaad MHOTOUNCJIeHHDIMA COpocaMH Ha OTJeJIbHbIe rbiObl. pannus! Mex) 
MOA3OHaAMH TIPOBOAATCA MO PerHOHaJIbHbIM pa3JIOMaM CeBepO-3aNaqHOTO TIpoO 
CTHpaHHA. AnMOHCKHM MOpeM 30HA TpeTHYHOM CKsaquaTOCTH 3analHOro mode 
pexba CaxaJIMHa OTZeleHa OT OKpawHHOrO By/IKaHOreHHOrO Mosca oOsacT# 
KaWHO30HCKOH CKJIaquaTocTH. 

JloHHbIe OTO2%KeHHA SMOHCKOTO MOpA, B KOTOPHIX OOHApyKeabl XapakTep 
HbI€ JIA TEOCHHKJIMHAIbHOTO pexKUMA OCOOEHHOCTH, TAK 2Ke KAK FeOOrH4ecKOr 
cTpoeHve ero Oeperos wu Mopdosorna Ha, no3sBomuau M. B. Kanenosoi 1 
J. E. Tepmanosuyy (*) paccmatpusatb stor Oaccelin Kak COBpeMeHHYIO TeocuH 
KJIMHaJIb, HAXOLALLYIOCA B Npolecce pasBuTua. eomoruyeckoe CTPOeHHe IleJIb 
ca Caxanuua B 1955 r. OblIo HcCeMOBaHO Ha 3KCMeAMILMOHHOM cymqHe «)Kemuyr» 

Hisyuasiucb BbIXOJbl KOPeHHbIX MOpo Ha JHE, COBpeMeHHbIe OTIOKEHHA 1 
pesbe® 2Ha. OOpasubl KOpeHHbIX MOpOX 3 NOABOLHEIX OOHaKeHHM TMOMyueHE 
pH NOMOWM rpyHToBol TpyOxu ABunoBpa — Epodeesa u TpaseHvem Ha. B pe 
3yJIbTaTe UX MeTporpaduyeckoro H3y4eHHA, NOATBepxKeHHOrO B pAye ciyuael 
HaxowKamu (aynbl (onpezetenua JI. B. Kpmmrodosuy), u conocraBjeHusa C 10 
polaMu CyIM ObiO yCTaHOBJIeHO, UTO NOABOLHbIM CKIOH 3anamqHoro Mobepexkb: 
fOxkHoro Caxasiuna Ci10xKeH BepXHeMCJIOBbIMH H TPCTHYHBIMH OCAOUHBIMH A BYJI 
KaHW4YeCKHMH OOpa3s0BaHHAMH. 

OTJIO*KeHNA BepXHeTO MeJIa YUACTBYIOT B CTPOeHHM jlHa y loro-3anamHor 
moGepexbs 1-0. Kpubon yo rayOun 15—70 m. Onn npemcraBuienbi 3eCb CHJIb 
HO JMCJIOWMpOBaHHbIMH (ayeHua coeB 70°, asumyT — 270°) cBeTw0-cepbIM 
PHIXJIBIMM MeCdaHHKaMH, YePHbIMH YIVIMCTBIMH CylaHIaMH WM KOPH4HEBbIMH Hi O€ 
JIbIMH + MeJIKO3EPHHCTLIMH KapOOHaTH3HpOBaHHBIMH Tydamu. 
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Ha BceM oCTaJIbHOM MIpocTpaHcTBe weslbda OOHapyKeHbl TOKO BEIXOLEI 
mopoy HeoreHa. Apeabl OHOBO3paCTHBIX MOpO BbITAHYTbI MepHAHOHAIbHO. 
C yBesIM¥ueHHeM riyOHH MaTepHKOBOH OTMeIH HM YasieHHeM OT Oepera Ha fHe 
MOABJIAIOTCA BbIXObI BCe Ooee MOJIONbIX OTIOKeCHHH, OJHAKO Ha BHEIIIHeM 
Kpae wWesba, TaM re rlyOHHbI BHOBb YMeHbIMaIOTCA, Ha MOBepXHOCTb CHOBAa 
BbIXOJAT Ooslee [peBHHe HeOreHoBble MoposE. Clon Mopoy oOpasyror c MoBepx- 
HOCTbIO JlHa yroul, MocTuraiouni 45—80°. ‘ 

_ OcoOeHHOcTH MpocTpaHCTBeHHOrO pacnpeeveHHA JHCJIOMMpOBaHHbIX BepXHe- 
TPCTHYHLIX OTIOXKCHHH MaTepHKOBOH OTMeJM CBUJeTeIbCTBYIOT O CyeCTBO- 
BaHHH. KpymHOH CHHKJIMHaJIbHOM CTpyKTy- 


1 


pbl Ha 3amayqHom wembde Caxasmnmua (puc. 
|), KOTOpad Moria OOpa3oBaTbcs B KOHIe 
TiMoWeHa — Hatasie MieHcToleHa Ha Mec- 
Te BepXHeTpeTHuHOro Mporuoa. B reouo- 
THUeECKOM CTPOeHHH CHHKJIMHAJIbHOU CTpyK- 
TYPbI wWesmbda HaOmMOMaloTCA YepPThI CXOJCT- 
Ba c Llentpabuu-CaxasMHCKUM CHHKJIMHO- 
He€M, HO MMEIOTCA H CYIIeCTBeHHble OTVJIM- 
WHA, OCHOBHBIM 3 KOTOPHIX ABJIAeTCA 
Oolee CIOHKHOe TeosorHueckoe CTpoeHue, 
TeCHO CBA3AHHOe C TeEKTOHHYeCKHMH TIOJ- 
30HaMH 3allayqHoro noOepexba Caxauuna, 
TpOLOMKAOMUMUcA Ha MopcKoe JHO. 

we Ha yuacTke NodBOqHOrO CKJIOHAa, MpH- 
sierarourem K TEKTOHHYECKOH MOT30HE I-0. 
KpuJboH, CHHKJIMHaIbHad CTpyKTypa 
mespa, kak u LentpambHo-Caxamuckuit 
CHHKJIMHOPHU, OTYeTIHBO BbIPaxKeHa Mop- 
qoulOrM4yecKH B BME KpyMHOH JO*KOHHBI 
Tay6uHo yo 200—1000m.Ha gue 10x6u- 
HbI TOL HeOOJIbIIHM COeM COBPeMeHHBbLX 
OCaIKOB BCKPbITbI JHCJIOWMpOBaHHble Ha- 
TOMOBO-I'JIMHHCTbIe u HATOMOBO-KapOoHatT- 
= OTJIOKeHHA BepXHeroO MMOlleHa HJ 
Timmouena. B pesyibTaTe HempepbIBHOrO 


Metatetensl 
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9XONOTHOrO Npomepa riyOun y u-0. Kpusp- 
OH OOHAPYXKeHbI OTIeJIbHbIe Y3KHe JIOMKONHbI 
UMOLHATHA, BLITAHYTHIe MapaJIebHO Tek : 
TOHMUCCKMM JIMHHAM MOJyOcTpoBa uM mpel- 
CTAaBAAIONLHe, Halo MoaraTb MewKHe CK IAN 
KM, KOTOPbIMH OCJIOXKHEHO BOCTOUHOE KpbI- 
JIO CHHKJIMHaIbHOM CTpyKTypbl. B nosy 
9TorO MpesmoowKeHuA CBHIeTeJIbCTBYeT 
akxKe HaxoxKeHHe Oovlee MOJONbIX BepX- 
HEMMOLCH-IJIMOWeHOBLIX Topol B s0xKOn- 
ax H CpeHe-HWKHEMHOLCHOBEIX 00pa3o- 
BaHHH Ha MOXHATHAX Ha. 

Ha 3amaqHoM CKJIoHe JIOwOMHbI BepX- 
HEMMOLCH-IIJIMOMeHOBbIC + OTIOXKeCHHA He- 
MocpecTBeHHO COlIpHKacaioTcAa C 


Puc. 1. Texronuueckaa cxema ~MaTepH- 
KOBOH OTMeJIH 3allaqHoro moOepexkbs 
lOxnoro Caxaiuna Hu mpusmeratomlel 
cymu. 1 — BoctouHo-CaxanHuckHi aH- 
THKJIMHOpHH, 2 — MeJIOBad CBOROBAaA 30- 
Ha Sanayuo-CaxaMHckoro aHTHKJIHHO- 
pHA, 3 — WeHTpalibHad “aCTb KpyMHbIx 
CHHKJIMHAIbHEIX CTpyKTyp TpeTHuHoro 
Bpospacta, 4 —CKlafuaTble TpeTHuHBle 
OTJOMKCHHA Ha KPbWIbAX KPYMHBIX CTpyK- 
Typ, 5 — OCH aHTHKIHHael, 6 — OCH 
CHHKJIMHasleH, 7 — OCHOBHbIe pa3pbIBbl, 
8 —mpemnoularaemble paspbippl, 9 — 
u306atTpl; J — IlentpampHo-CaxasHHcKult 
CHHKJIMHOpUL 


XapaKTepHbIMH JIA HHKHEMHOLeHOBOH 
a3bl BYJIKaHv3Ma CaxasiMHa MMpOKCeHOBbIMH aHyesvtamu (°) wu TydaMu, KO- 
lopble cularaioT MoszBosHEt MovepoucKuli xpeOer, oTyemmonit oxKOUHY OT 
wyYOOKOBOHOK OOacTH SnoncKoro Mops. Hanwune 3fecb %KUJIbHbIX H KOHTAK- 
BbIX MOPO, KaK MH COMPHKOCHOBeHHe apeaJlIOB PasHOBO3paCTHEIX OTJIO2KeHHN, 
yYXKUT, MO HallleMy MHeHHIO, JOKa3aTeJIbCTBOM TEKTOHHYECKOrO paspbiBa M0 
MalHOMy KpaloO CHHKJIMHaJIbHOH CTpyKTypbl iWesbda. 

Ha yuacTkax MaTepHKOBOM OTMeJIM, IpuJleraioulux K 1oro-3alasqHOH MOA30He 
MOAZ0HE WeHTpasIbHOH YacTH 3anaqHOoro MoOepexKbA, CHHKJIMHAIbHaA CTPYK- 
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Typa wesbia He BbipakeHa B pesbede WHa. Ilo-BuqMMOoMy, 3TO CBA3aHO C He 
3aKOHYCHHOCTHIO Mpowecca (cbopMupoBaHusA cTpyKTypbl. OT paccMorpeHHot 
1O%KHOH YACTH OHA OTJeJIeHa JOBOJIBHO NOJIOTHM YCTYMOM BbICOTOH OKOIO 400 Mm 
KOTOPbIii BLITAHYT B CeBepO-3allaHOM HallpaBJIeHHH, Map aJJIeJIbHO OCHOBHEIM pas 
pbIBaM WM CKJlay\KaM, H HaXOJMTCA Ha NpOMOJOKeHHM perMoHabHOrO passoMa 
oTAeNAIoMlerO Ha Cyie 1Oro-3aNalHy!0 MOA80Hy OT Noxsonb! n-0. Kpusbox 
Mexyy mM. Caenukopckoro H M. CTapoMasd¥HBbIM B Mope OOHapy2xKeHO Mpoyoud 
*KeHHe CKaOK CyIIH B Bue My4uka y3KHX NOAHATHH UM JIOKOMH, KOTOPBIe Bbl 
TAHYTbI CHadaJla, Kak H CKJlaKH WoOepexkbsA, Ha CeBepO-3allay, HO 10 Mepe yna 
JI@HHA OT Gepera lpHooperaioT MePpHIMOHAJIbHOe HanpaBsJieHve. 

B TeKTOHMYeCKONH MO30HE WeHTpaJIbHOM uaCTH 3anamHoro NoOepexkbaA CHH 
KJIMHaJIbHad CTpyKTypa Ielbda, OU€BHHO, YACTHYHO BbIBeeHa Ha MOBeEpXHOCT! 
B paiioue JIamanona H AMHCKOM HU3MeHHOCTH. Sflecb apeadl BepXHEMHMOLeH-IIHO 
I@HOBBIX OTJOKEHHH NpoMoMKaeTCA C MOpCKOrO Ha Ha NOOepexkbe U 3aTeM CHO 
Ba pocuwexkuBaeTcaA Ha wejlbde kK ceBpepy oT JlamaHoHcKoro MaccuBa IVIMOIe 
HOBbIX BYJIKaHMYeCKUX OOpasoBaHHi. I]poxykTb. MIMOWeHOBOTO BYJIKaHH3M: 
oOHaxkKaroTcd B ycTyMe MOABOAHOM Teppacbl, B 3—5 KM OT Oepera. OmHako cpa3i 
*%Ke K CeBepO-3alaly OT ycTyMa HaXOJMTCA apeal BbIXOMOB MMPOKCeHOBBIX aH 
Ne3HTOB, ABJIAIOULUXCA, MO-BHMMOMY, CJieaMM HMKHEMHOIMeHOBOrO BYJIKaHU 
yecKoro WeHTpa, Ha CYyleCTBOBaHHe KOTOPOTO B 3TOM palioHe paHee yKa3bIBai 
B. H. Ulunop (*). Uro kacaetcd KOHTaKTa Ha {He pa3HOBO3PaCTHHIX BYyJIKaHH 
YeCKHX OTJIOXKEHHH, TO OH, M0-BHMMOMY, BbI3BaH TeCKTOHHYECKMM paspbiBol 
HeCKOJIbKO 3alaqHee GeperoBol HHH. Takum OOpasom, Ha CeBepe H wre uccule 
JOBaHHOH UacTH wWesbda To 3ala_HOMy KpalO KpyNHOM CHHKJIMHAaIbHOM CTpyK 
TYPbI HaOMOaeTCA PerMOHAJIbHOe JU3bIOHKTHBHOe HapyiieHve, BEpOATHO, aHa 
JIOPHYHOe TEKTOHHYECKOMY pa3pbiBy MO 3amaqHoMy Kpaio LlentpasmbHo-Caxa 
JMHCKOrO CHHKJIMHOpHA. 

TeKToHHYeCcKoe pasBUuTHe 3TOrO MOOMJbHOFO YUaCTKa 3EMHOH KOpbI ene 1 
3akoHyHOCch. O HOBeHINUX JBHXKCHHAX MaTepHKOBOH OTMeJIH cpusleTesbcTRye 
paslMuHOe MoOOwKeHve MO TiyO6uHe OFHOK HM TOH %®e MOrpyxXeHHOH OeperosBol 
JIMHHM, KOTOPad MpocuiexKUBaeTCA Ha BCeM IIPOTAXKCHHH B BUe 3aTOMNJICHHEL: 
YCTbeB Pe4HLIX JOJIMH WIM 3aTONeHHOH Teppacbl u GOeperoBbix BasloB. Hi 
BUCTOUHOM KPbiJie CHHKJMHaIbHOU CTpyKTypbl webda Apesuad Oeperosas 
JMHHA TorpykeHa y NoOepexkbA 11-0. Kpuspon Ha 16—18 M, Ha yyacrKe toro 
3alaqHO TEKTOHMYeCKOM NOL30HbI Ha 25—28 M, a B WeHTpaJIbHOM uacTU CHHKJH 
HaJIbHOH CTpykTypbl, y JlamaHona— ua 39 m. Takum oOpa3om, palion Matep 
KOBOM OTMeJIH, IIpHypOUeHHbI K WeHTPaJIbHOH WaCTH CHHKJIMHAJIM, TEKTOHHYUCCK 
OMYyUeH OTHOCHTeJIbHO ee BOCTOUHOTO Kpbiia Ha 11—23 M, NpwuemM ABHKeHH 
BOCTOUHOPO Kpbila HOCAT TudpepeHWHpOBaHHbI TIbIOOBbIN XapakTep. Bept 
KaJIbHbIe NePpeMelleHHA TEKTOHHYeCKHX OJIOKOB B BepXHeYeTBePTHYHOe BPeM 
MpOHCXOAHJIM Ha (oHe ZSBCTATHYeCKOFO MOBHIMIeHHA YpOBHA Mops (*). 

B mpAMOH CBA3H C HEOTeKTOHHYCCKHMH JIBHXKCHHAMH HAXOJMTCA U3SMeHEH 
JMTOJIOrHH WM MOMIHOCTH COBpeMeHHELX OCatKoB. Baile NOorpy2xXeHHOM OeperoBo 
JMHUM, T. €. B Ooee MOJOON YacTH WeILda, KopeHHble NOpodb! OOHAaXKeHBI Hl 
IIPHKPbITbl TOHKUM CJIOeM TecKa HW rpaBua. K 3analy oT norpyxKeHHou Oepera 
BOW JIMHHM BCKPb:TO Ba FOPH30HTa COBPeMEHHBIX OTJIOMKEHHH: MON COeM HJIMCT 
ro tecKa — MecuaHHcTOro Hla 3aJieraeT OoJIee KPYMHOSEPHHCTHIM OCANOK C Tail 
KOU, rpaBueM H OuTOM pakyikolt. MompHocTb BepXHero clon y KpHuIboHCKO 
noOepexkbA CocTaBsAeT 5 CM, Ha yUaCTKe 1Oro-3alaHO MOAZ0HHI 15 cM, a Be 
TPaJIbHOH YACTH CHHKJIMHAIH, T. €. B OONACTH HaMOOJbIUIerO ONYCKaHHA, OCT 
rder 28 cM: 

M3yyuenne reoMophouioruu Geperopol HHA fOxkHOoro CaxasuHa moKa3al 
ufo Ha 3alaqHOM moOepexkbe, KOTOPOe, CoracHo B3ranzam A. B. Comopbesa (° 
MOXKHO paCCMaTPHBaTb KaK Ha3e€MHO€ POOJMKeHHe BOCTOYHOTO Kpbilla CH 
KJIMHAJIbBHOH CTpyKTypbl wiebda, NOJyIHJIM pacipocTpaHeHHe PopMbI peJibe@ 
CBA3aHHbIe C NOrpy2xXeHHemM Oepera: SCTYApHH, OTBeCHble OOPbiBbl, KIHMbI. B 
*%KE BPCMA HA OTICJIbHbIX yYYaCTKAX, MPHMbIKaIOUIHX K CBOAOBOH 30He SanlalHy 
CaxXaJIMHCKOrO aHTHKJHHOpHA, HampuMep B AHMBCKOM 3aJIHBe, OOHapy?KeH 
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(bakTbl OTHOCVTeJIbHOTO NOMHATHA Oepera: BpesaHve pycell pek B OTVIOKeHUA 
WIMpOKOH NOUMeHHOH Teppacbl M B MONCTHJAaIOUlHe HX TpeTHUHbIe MOpOsb, a TaK- 
2Ke BOMOMAabl MeHee MOINHbIX MOTOKOB, HH3Beprarolllvecd Ha MOpCKoH MInxK. 
Teosornueckoe cTpoeHue mieibda moKa3bipaeT, TO mpHseraioulad K IOxHomy 
Caxanuuy oOmacTb SmoHcKkoro Mops CxoHa © CaXaJIMHCKMM y4aCTKOM TpeTHY- 
HOM TeOCHHKIMHAIH, Mpolecc pasBHTHA KOTOPOH JaJieKO He 3aKOHYeH. 


MucrutyT okeaHouJiornu Tloctynusio 
AkalemuH Hayk CCCP 18 VI 1960 
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TEOJOLHA 


B. HW. JIEBEQUHCKHH u T. HW. JOBPOBOJIBCKAA 


HOBbIE JAHHbIE O HYDKHEMEJIOBOM BYJIKAHH3ME 
B TOPHOM KPbIMY 


(ITpedcmaeaeno akademuxom B. C. Coboaneeoim 3 VI 1960) | 


YxKe ylaBHoO ycTaHoBseno (3~°), aro B TopHom Kpbimy Marmatuyeckad Jea- 
T@JIbHOCTb MPOABHIaCb B CpeMHEIOPCKY10 SMOXY B Bue CNMMTO-KepaTOUpoBoK 
cbopMalluH HM XapaKTepHbIX JIA 1O%KHOFO Oepera KyYNOMOOOpasHbIX HHTPYSHBHbIX 
MaCCHBOB. COpHEIM 20 MOcuelHero BpeMeHH OCTaBaJICA BOMPOC O Goslee MOJIO~ 
Jo ByKaHW4ecKkol JeaTenbHocTuH. B cpoe Bpema JI. B. Cokouos (°) npHmed 
K BbIBOLY O MpOMOJMKeHHM BYJIKaHu3Ma Ha Kapaylare 110 BepXHIo10 IOpy BKJIOUH- 
TeJIbHO; OJHAKO 3aKksIOUeHHe 3TO He OblO MocTaTOuHO OOocHOBaHO. HeaBHo 
M. B. Mypartos (*) B pe3yJibTaTe eTasIbHOrO KapTHPOBaHHA Mpuulen K yOexwKe- 
HHO, 4TO B xp. KokK-Kaxd Ha Kapagare B KeJIJIOBeHCKOe BpeMA HMeJIa MECTO BYJI- 
KaHWueCKad jJ\eATeJIbHOCTD. 

Menee SACHbIM OCTaeTCA BONpOC O MeJOBOM BYJIKaHH3Me. Ye j]aBH 
B. B. Aputunos (1) omical ByKaHwuecKHe Tydbl B OKpecTHocTAX BawaksaBb 
U3 OTJOKeHHU, HbIHe OTHOCMMBIX K aJIbOCKMM. OTH WaHHble Obl MOATBepxKTeHb 
B. VW. Jlyauuxum (*) uw A. ®. Cnyackum (8), Ho pa6oTaBuini mo3xKe M. B. My 
patos (°) oxapakTepH30BaJI OalakJIaBCKHe NOpOsbl KaK MepeMbITble U MepeoTJO 
WKeHHble Oovlee WpeBHve sPPy3uBHble MOpOAb, T. €. BYJIKAHOMHKTHbIe OOpa3zo 
BaHHA, TEM CaMbIM OTPHIad BYyJIKAHMYeCKY!O JeATCJIbHOCTb B HM?KHEMEJIOBY 
smoxy. TakuM oOpa30M, Jo MocJleqHeroO BpeMeHH OCTaBaJICA HeACHBIM BOMIpO 
O Ha@JIMYMM HWKHeMeJIOBOTO BYJIKAaHM3MA ,B TopHom Kppimy, pemleHue KOTO 
poro UMeeT OOuIbUIOH MpHHUMNMaIbHbI wHTepec. B cayyae No_TBepxkTeHU 
HWKHEMEJIOBOO BYJKAaHH3Ma 3Ha4MTeJIbHO paCUIMpHMCb Obl BOSpaCTHble paMKu 
MarMaTHyecKol eATeJIbHOCTH B KpbIMcKoH TeOCHHKJIHHaJJH, 4TO B onpeleweH 
HOH Mepe MpHBesIO Obl B COOTBETCTBHE AJIMTeIbHbIM MepHod, aKTHBHOH TeKTOHU 
YeCKOH KH3HH STOH TeOCHHKJIMHAaJIM C COMYTCTBYIOMeH eH MpOTAKeHHOH B 
BpeMeHH MarMaTHueCKOH JenTembHOCTHIO. Halu UCCIeOBaHUA NOATBeEpAMIH Lav 
uple B. B. ApuiMHoBa 0 HaM4HH MHpOKacTHYeCKHX NMopod B OKpecTHOCTA 
BalaklaBbl H YCTaHOBHJIM WIMpokKoe pacmpocTpaHeHue abOckoro MMupoKJacTu 
yecKOro MaTepHaJla He TOJIbKO B Apyrux myHKkTax TopxHoro Kpbpima, HO H 3a er 
mpeseslaMu, B paBHHHHOM uacTtH Kpbimckoi oO. 

B Topnom Kppimy aibOcKMe OTJIO%KeHHA MPOTATHBAIOTCA B Bue MOUTH He 
lipepblBHO noochl oT BamakJiaBbl Ha 3amaye 20 Meosocuu Ha BOCTOKe, Xapak 
TePHBIMH HX YePTAMH ABJAIOTCA UpesBbIYaHHO HeMOCTOAHHAA MOMMLHOCTb H pes! 
Kuve (pallvaJIbHbIe H3MeHeHUs. [lupokmacTH4ecKHH MaTepHad IpHypouveH K CJIOAM, 
BeHUAIONIHM paspe3 HWKHeEMeNOBOH Tou. “Ss 

B ioro-3alaquom Kpbimy TtydoreHHble Moposbl HawOouee NOHO MpescTaBse 
HbI B OKpecTHocTax BasaxKiaBbl, OCOOeHHO B BLIEMKe Y MeCTa TepeceyeHua xe 
Je3HOH JOporH c mocce Cepactonolb — Aura. 3ecb Ha PIMHbI HM*KHELO abOa 
B pawe MecT Ha aOpaqHpoBaHHyio MOBepXHOCTb THTOHCKHX W3BeCTHAKOB 
co CjleaMH PasMblBa HaJleraeT Mauka MMpoKsMacTuyeckux mopog. Ilo AaHHEl 
Bava Ueticnepa (*°), Bospacr ee — cpeqHeambOcKuii, Ho B Hell BCTpeueHa Bepx 
HeasbOcKkaa opma Mortoniceras inflatum Sow. (°), mosTomy BospacT mmpo 
KJlaCTHYeCKOH MaykH — cKopee BCero cpeqHHH — BepXHHli aubo. 

IIupokacTuyeckan Tova COCTOHT M3 YepesyloulMxcA MWaCTOB JIMTOKpH 
CTaJJIO- WM BUTpOKJacTHYeCKNX TydoB, TyPpuTow u TyoreHHbIX MecwaHHuKO 
€ MOJYHHEHHbIMM MIaCTaMH HOPMAaJIbHO-OCaOUHbIX aJIEBPHTOB WM TJIHH 
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_B ty@ax B HeOOJIbUIOM KOJIMYeCTBe BCTPeUaIOTCA aM aHJe3HTOBOrO CoO- 
rapa. MouHocTs nupokslacTuyeckol mauku 80—100 om. Bpmme mo paspesy cute- 
iyior YepHble MeCuaHHCTble TIMHbI MOL{HOCTbIO OKOJIO 25 M C PyKOBOJAULMH UC- 
cOllaeMbIMH BepXHeTO aibOa, CMeH*IOULHecH YTpyOo3epHHCTbIMM mecuaHuKaMu 
{ rpaBesIMTaMH CeHOMaHCKorO sapyca. 
i Ilerporpaduyeckoe u3yuenne OalakaBCKUX Nopo MMpokKacTuyeckoro pata 
JOHAPY2KUBAET OOJIbUOe HX PasHooOpasHe, Cpe HUX YCTAHOBJeHbI MeKOOOO- 
MOWHBIC KPHCTaJIO-IMTOKacTHuecKHe HW BUTPO-KpHCTaJoKMacTHueckue TYbI 
PHTO-pOroBooOMaHKOBO-aOpalopoBoro COCTaBa, MeJIKOOGJIOMOUHbIe HH IWIOT- 
ible TYuTHI, TyPorenHble NecuaHHKH u apruwUTHI. Takum oOpasom, uMeeTca 
Sep MOCTENeHHIX MepeXOOB OT YHCTO MMpOKMacTHYeCKUX Mopok yepes pas- 
HOCTH C TOCHOJCTBYIOWIHM CoOjepxkaHHeM MMpoKsacTMYeckoro MaTepuasa (Tyd- 
puTEI) HM MOAYHHEHHDIM (TycboreHHbie MOposb!) LO HOPMAJIbHO-OCaMOUHEIX MOpoL. 
_ He sByapasdcb B JeTamM MakpocKonMyeckoro oOuKa OadlakaBCKUX TMpo- 
K1aCTOB, OTMeTHM, YTO, H€3aBHCUMO OT pasMepHOCTH OOJIOMOUHBIX YaCTHI, BCe 
jT0 — 3e/IeHOBaTO- UusIH OypoBaTO-cepbie, CaO CHeMeHTHPOBaHHbIe noOpodyl, 
Mp HeEKOTOPOM YCHJIMH pasJIaMbIBaIONWecaA MeXKLY NabilamMu. HepoopyxeHHbIM 
P1a30M JeTKO Pa3/MYalOTCA MHOTOUNCJICHHbIe 2KeJITOBATO-Cepble CTeKJOBHHbIe 
UpMsMaTuyecKHe KPHCTAJIbI WiarHoKsasa HM YepHble — TeMHOMBeTHBIX MHHe- 
aJIOB, XOPOWO 3aMeTHble OJlarojlapA CBeTOBbIM pedhiekcaM OT ciaMHbIx MJIO- 
octei. Han6ovlee KpynHble KpHCTaJIbI TO WwiHHe jocTuraroT 3—4 mm. B no- 
Powax CO 3HAYHMTeIbHbIM COJepxKaHHeM HOPMaJIbHO-OCaOYHOrO MaTepHaJia Ha- 
OO. aeTCA COMCTOCTS, MapasedbHat WIM Kocad. 

HesaBucuMo OT Toro, Cc KakKOH NoposoH NUpoKwWacTHYecKOrO pxa Mbl HMeeM 
elo, MMPOKacTHYecKHH MaTepvasl OTIM4aeTCA OT HOPMAJIbHO-oOcaouHOrO 10 
cOCcTaBy H Mopd@ovlorHyecKHMH ocoOeHHOCTAMH. IlepBbIi mpelcTaBsieH OOJIOM- 
KaMM H WeJIbIMH KPHCTaJJiaMu MularMoK1a3a (maOpagop, pexke aHje3HH), aBruTa, 
3eleHOH, Oypow u Oa3aibTMYeCKOH pOroBol OOMAHKH, OOJIOMKaMU aidPy3HBOB 
¢ MHKPOJIMTOBOM HM KPHNTOKPHCTa/MIM4YeCKOH CTPYKTYpOl OCHOBHOM MaccbI; HOp- 
MaJIbHO-OCaOuHbIM MaTepval MpeCTaBJIeH KaJIbILMTOM, rulayKOHHTOM WM He3Ha- 
GUTEJIbHbBIM KOJIMYECTBOM BbICOKOABYMPeJOMIAIONerO CJOMMCTOrO MMHepaua, 
PpasBUBaIOWerocaA MO KOHTAKTY MexKy OOJOMKaMu ScPy3suBHBIX Mopod. ° 

XapakTepHol YepToH WeJbIX KPHCTaJIJIOB ABJIAeTCA IpeKpacHO COXpaHUB- 
macs KpucTassorpapuyeckad (opMa, NO3BO/IAIONLaA OMpelesIUTb rpanu. Tak, 
B TIPH3MaTHYeCKUX KpHCTalax Mwarvoksa3a, BbITAHYTHIX 10 [100], xopomo 
pasBuTbl rpanu (010), (001), (201) u (110). B kopotKocron6uatTHIx Kpuctammax 
aBruTa 4eTKO BbIpakenbl rpanu (110), (100), (010), (001), (102). Yrupi u peOpa 
KPMCTaIMOB He 3aKPYIvIeHbI, YTO CBHseTeJIbCTByeT 06 OTCYTCTBHH CKOJIbKO- 
HUOYIb CYyUeCTBeHHOH MeXaHWYecKoli OOpa6oTKH MMpoKsacTM4ecKoro MaTe- 
puasa. 

_Ontuueckne CBOMCTBa MMHepaJIOB U3 MMpoKsacTHYecKUHX Nopod BasaksaBbl 
WM Apyrux MecT cBeleHb! B TaGu. 1. 

Ontuyeckue KOHCTAHTbI pa3JIMYHbIX MMHepaJiOB 3 MMpOKJIaCTHYeCKUX I0- 
pox banaxnaspl, Bropoit rpamer Kppimckux rop (r. KyOanay) u Crenuoro Kppi- 
Ma TipaKTH¥eCKH OMHAKOBbI, YTO CBUJeTEIbCTBYeT O EMHOM IMTArONLeM HCTOY- 
HuKe. 

_ XMMMYeCKHH COCTaB MeJIKOOOJIOMOUHOrO BHTPO-KPHCTa OK IaCTH4eCKOTO 
Tyda (aHamuTuk B. A. Huxynuua) crelyroumi (B mpolentax): 


" sio, TiO, Al,O; Fe.O;; FeO MnO MgO CaO N,O K,0O P,0; CO, SO; H,Ot H,O- Cymma 
mr, 98 0,95 16,16 5,13 1,65 0,35 3,49 13,16 1,34 0,44 0,26 4,26 0,02 3,93 1,30 100,42 


I 

_, B tyde cooTrHomenve Mexy KpHcTaIaMu M OOJIOMKaMHM OCHOBHOM MaccbI 
aysuBoB UcKaxKeHO 10 CpaBHeHHi0 C MCXOJHBIM JaBOBIM MATepuasOM, MOSTOMY 
XuMuyecKHH cocTaB Tydba oTAMYAaeTCA OT MOCeqHero. YuuTbiBan, 4TO B Type 
ColepxKUTCA OosbIUIOe KONHYeCTBO NMpOKCeHa UM POroBoli OOMAHKH, MHHepaJIOB 
C OTHOCHTeJIBHO HH3KHM CosepxKaHHem SiOs, MOX*KHO Noarath, 4TO TyPbI BOSHUKAM 
He v3 Oa3aIbTOBOH MaBbl, a U3 Ooslee KHCMOM, CKOpee BCerO aHLe3HTOBOH, YTO 
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Tao6auna 1 


Butpo-su- Tydoren- | Tydoreu- | Ilopoya us} Topona ¥ 
K ouHc- Toksacr. | Ty@d@utTpi | ubiii mec- | aAbiii mec- |TapxanKyt-|Hosocenoi 
Munepan TaHTb! | Ty Bana- |BastakaBbl waHHK waHHK |CKOii CKBa- |cKOH cKBa 
KJIaBbl Basak aBbilr. Ky6asa4| 2KHHbI 2KHHBI 
IlaarnoKia3 Ne 45—64 49—66 | 43—53 38—48 | 41—44 | 46—57_ 
ABruT 2u 56° +55°; -+56° 
cn, 44° | 43—44° 
N, 4-743. 1.4, 712 
N, 1,688 | 1,688 
SeleHad poroBaA 2u TOF —60° —74° 
o6MaHKa cN g 10—13° — ihe 
N, 1,679 1,683 1,683 1,683 
N, 4,662 1,655 1,670 | 4,666 
Bypaa poropaa 00- 2u 257K? Gel eee 79° 
MaHKa cN AO 18° 145° 
Ng 1,694 
Np 1,686 | 1,660 
BasgabTHyeckan 20 64° 
poropad oO6MaHKa CN g 
N g Ny eal 
Ny 1,696 4 ,670— 
—1,690 


HaXOJUT CBOe NOATBepxKJeHHe B HaJHUMM JlaMWJIJIM aBlMT-poOroBOOOMaHKOBOI 
aHJle3uTa. 

JpyrumM XapakTepHbIM MeCTOM pacmpocTpaHeHuaA abOckoH THpoKJacTuu 
CKOH TOM ABIAeTCA Tr. KyOasau, B BOCTOUHOM 4YacTH BTOPOH TpAbI. Srecb H 
BepXHeaJIbOcKMe TeMHO-cepble riMHbI c Aucellina gryphaeoides Sow. u Glc 
bigerina globigerinoies Subb. 3aneraeT Nauka TYoOreHHbIX MOpO, MOMLHOCTH! 
okosio 30 M, CocTosijad W3 TepecuaHBaHHA MacTOB TyPOreHHBIX MeCuaHHKO! 
OTJIM4AIOMLNXCA TylaBHbIM OOpa3om mo 3epHucTocTH. Bo3spacT na4ku BepxHeavIbl 
cKuH, cyia m0 HaxogKam Aucellina gryphaeoides Sow. (ompezesenue B. B. Jp} 
muita) u Ticinella aff. gaultina Morosova, Rotalipora sp. u ap. (onpezesenr 
H. HW. Macaaxoxson). Tydorenubie Mopoxbl nO paspesy CMeHAIOTCA CeHOMA! 
CKMMM lecuaHukKaMu, Mepreasamu c Neohibolites ultimus d’Orb. B Tydorenusi 
meCuaHHKaX MMpOKJaCTHYecKH MaTepval cocTaBaser 20—40%, mpeycTaBae 
KpHCTaJaMU aHe3vHa HM 3eJleHOH pOroBoH OOMaHKH Oe3 CuIeOB OKaTbIBAHHS 
yacTO KpHCTalorpapuyecku MpaBHsbHOH MopmuI. LlemeHT necuaHnka rlayKe 
HHUTOBO-KaJIbILHTOBBIH . 

Anp6ckue TydoreHHbie ropombt CremHoro Kpbima HaM H3BeCTHBI H3 pa3pes 
TapxaHkyTckoli cKBaxkuHbI Ne 38 u Hopocesosckoli ckBaxuHb Ne 152; B ney 
BOK — 3TO TYOreHHLI aJleBpHT, BO BTOPOH — Ty@oreHHbI u3sBecTHAK. ITupe 
KJlaCTHYeCKHH MaTepHasl MpelcTaBJeH WeJIbIMH KPHCTaswiaMH MW OOJIOMKaM 
KPHCTaJIJIOB MAKPOTHHOBOLO 30HAaJIbHOFO MaOpayopa C MHOFOCTYNeHYaTEIM THIMO 
IIpHMOroO 3OHaJIbHOTO cTpoeHHA. Ilo cpaBHeHHIo C aJIeBPHTOBbIM IeMeHTOM Tl 
pokJacTHYeCKHH MaTepHadl, B OOmleM, ropa3q0 KpymnuHee. 

ConocTaBjleHie MMHepadIbHOrTO cocTaBa MMpoKsJIacTHYeCKoro MaTepHaua ¥ 
Ppa3HbIX IYHKTOB MOKa3bIBaeT, YTO B HallpaBJeHuu oT BasaksaBbl 20 CTenHo! 
Kpbima pa3sHooOpa3He MHHepasioB HM UX KOJIMYeCTBO yObIBaeT, YTO CBA3aHO 
COPTHPOBKOH H OTJOXKeCHHEM NHPOKacTHYeCKOTO MaTepHasla B xXofe TpaHt 
NOPTHPOBKH HM CBUeTeJIbCTBYeT O PaCNOJIOHKeHHH BY JKAHHYECKHX WeHTPOB 10% 
Hee COBpeMeHHOH Oeperopoli sMHMH. TpancnopTupoBkKa MMpoKksJacTH4ecKOr 
MaTepHala MpOUCxoANa NOCpeACTBOM BOSYIIHbIX TeEYeHHH, Ha 4TO YKa3biBae 
OTCYTCTBHe MeXaHH4eCKOH OOpaooTKH KPHCTaJJOB B TYPOreHHBIX Mopoyax, Hi 
3aBHCHMO OT MeCTa HX HaxomwKJenuA. BysKanuueckWe H3BepxKeHHA IPOHCXoOAM 
B Ha3€MHBIX YCJIOBHAX: 06 STOM CBHETEIbCTBYET HE TOJIbKO paciosloxwKeHHe BY! 
KaHOB 107KHee COBPeMeHHOH OeperoBol JIMHMN, re B asbOckoe BpeMA Oblwa Cy 
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{AHHM JIABbI, compukacaromlelica C BO3TYXOM. Pa3MepHOcTb NHpokKJacCTHYeCKO- 
) MaTepHauia B OaslakJIaBCKHX NHpOkMacTax, OTHOCAMTErOCH K BYJIKAHHYeECKOMY 
sCKY, H BOSYUIHBIN cmoco6 TpaHCIOPTHPOBKH aloT OCHOBAaHHe MpeNOJarats, 


s Jamee vem Ha 100 xm ((°), cTDp. 
‘Tunwunbit mupoKsactayecknit 


ym, BanakiaBbl w Apyrux mect, 
polllad Hu IpeBocxolHaA CoxpaH- 
ICTS KpUcTaorpapuyeckon 
OPMbI KpHCTaJIOB, cneluduKa 
MHepa/IbHOrO cOCcTaBa OTBepra- 
T npesctapuieHue M. B. Mypato- 
- OaslakWaBCKHX Mopoax Kak 


Topo Pe LMONOAKUTEIbHO 
l MHEIOPCKOTO Bospacta, B stoi 
3H CJleLyeT MOJYepKHYTb, 4TO 
OBbIe OOMAHKH, TaK XOPOlIO 
ENICTABJICHHbIe B aJIbOCKHX MIH- 
KKACTaX, He XapaKTepHbl IA 


HEIOpCKoH By JIKAHOreHHOH 
mu. M3 cpenueropceKux mopor Puc. 1, Bbifenenupie u3 GOanakmapcKoro tTyba 
" KpHCTaIIbI WarHokNa3a, aBrHTa H pOroBol O6- 


X BYJIKaHW4eCKUX  palOHOB MaHKH N10] OH“HOKyisapom, 25 X 
bIMa TOJIbKO B Tpaccax Kapaya- 


BCTpeyeHa B He3HaYHTeJIbHOM 

WUeCTBe 3eJICHOBATO-Oypaad poroBad OOMaHKa C JOBOJIbHO HH3KHM CBeTO- 
Jomienvem (V,=1,671; Np, = 1,653), 3HauuTebHO Oovlee claObIM, 4eM B 
WakJaBCKHX MHpokKacTax. 

BepxuHeasIbOckui BYJIKaHH3M B TeoJlOrHuecKOH HCTOPHH OTBeYaeT BO3HHK- 
BEHUIO eMHOTO TeKTOHMYeCKOTO CoopyxXeHHA — MeraHTHKJIHHaIH LTopxHoro: 
pIMa — H MO2STOMY MOKET pacCMaTpHBATLCA KaK TlepBoe MpOABJeHHe MarMa- 
eCKOH Jl@ATeJIbHOCTH MoOCJeckaluaToro 9TaMa pasBUuTHA. 


\ Macrutyt MHHepasIbHbIX peCcypCoB Tloctynuso 
ie Akajemuu Hayk YCCP 1 VI 1960 
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Jloxxagm Axkaygemun nayr CCCP 
1961. Tom 136, Ne 4 


PEOJOLH 


A. E. MOPHJIEB 


MNAJIEOTEOTPA®HYUECKHE OCOBEHHOCTH HAKOTJIEHHA 
TYPHEMCKUX YIJIEHOCHbIX OTJIOKEHHM 
BOCTOUHOLO CKJIOHA IOKKHOTO YPAJIA 


(ITpedcmaeaeno axademuxom JI. B. Haauekuxoim 20 VI 1960) 


HwkHeKaMeHHOYTOJIbHbIe YIJIeCHOCHbI€ OTJOXKeHHA BOCTOYHOTO CKJIOHA IO: 
Horo YpauJa, oOpa3yroulve B ero mpeemtax pA pasoOuleHHbIX MepHIHOHAJIb 
BLITHHYTHIX CTPYKTYP, y2Ke HeEOJHOKpaTHO OMHCbIBAHCh B JHTepatype ((', 
45) w ap.), H OCHOBHbIe YepTbI TeOJIOHH H YIJIEHOCHOCTH S9TOM MHTepeCHOH yTy 
HOCHOH tbopMaliuM cTauM OOUleMSBeCTHEIMH. OyHako MHOrHe BOMpOCcbl cTpat 
rpadun uw ycloBult OOpasoBaHHA YIvIeHOCHBIX TOVJILL OcTaloTCA CIOPHBIMH HDi 
JIMUHBIMH HCCJIEMOBaTeAMH TOJIKYIOTCA 10-pa3sHomy ((°, 2°) Hy Epa 
MucJeqHerO BPeMeHH OCTABaJICA TAaKKe HEH3YYCHHEIM ee cocTaB yr. 
HOCHBIX OTJIOXKeHHH. 

B Hactoamel cTaTbe JelaeTcCa NOMbITKAa oxapakTepu30BaTb rulaBHeHuIMe 0 
O6eHHOCTH (pallMaJIbHOTO COCTaBa KapOOHOBLIX YIJI€HOCHBIX OTJIOXKeHHH paHo 
WM YTOUHUTL MaleOTeKTOHHYeCKHe UM MaJleoreorpaduyeckne ycJIOBMA UX OOpa: 
BaHHA B CBeTe HOBbIX JaHHbIX, OCHOBAHHBIX Ha JIMTOJIOTO-allHabHbIX HCC. 
JIOBAHUAX ABTOPA, MPOBOLUBINMXCHA UM Ha pxAe MecTopoxeuul B 1957—1959 

Ilo mHTouoro-PalluasIbHOMy COCTaBy OTJIOXKeHHH M YIJIeHAaCbIILeHHOCTH | 
J\eJIbHbIe HH2KHEKAMCHHOYTOJIBHBIE MeCTOPOKJECHHA BOCTOUHOTO CKIOHA TO*KHC 
Ypasa, oTHOCHUHecH, 10 ManHbim A. A. TlerpenKo (*), K TypHelickomy spy‘ 
CYUIeCTBEHHO pa3JIMuaIOTCA MexKy coOok, MpHueM STH pa3IM4HA OCOOeHHO | 
JMKH M@KAY MecTOpoOKACHHAMH, 3aHMMAIOINLMMH pa3JIM4HOe TMOJIOKeHHE B | 
ue cTpyktype Ypauia. aBHetuiMMu CTpyKTYpaMH BOCTOUHOLO CK OHA tOKHC 
Ypaua kK BOCTOKY OT SanaqHO-Y palbcKoro NOAHATHA ABJIAIOTCA MarnurToropc! 
wu Kycranalickoe lorpy2xXeHHA HM pacmomoxKeHHoe MexKLY HAMM OOMIMpHOE 
CIO*HKHO MOCTpoeHHoe Boctouno-Y pasbcKoe nosHATue (puc. 1). Sanomenne 91 
CTpyKTYp OTHOCHTCA elle K Jomaseo3sovickomMy BpeMeHH. Ha npoTsKeHHN BC 
MOceLyOuleH MaseosoHcKou uCTOopuH YpaJIbCKOH TeOCHHKJIMHAIH OHH TIpow 
pasIM4Hble NyTH pasBuTusa (°, *). B TO Bpema Kak OOMacTH mMorpyxKeHul, UCI 
TbIBAA IIPeCHMYILeCTBEHHO HUCXOZAMIMe I BHXKeCHHA, ABJIAJIMCb MECTOM IIOUTH | 
IIPepbIBHOrO CTOAHHA MOPA WH HAKOMJICEHHA MOULHEIX TOM, OCatKoB, BocTow 
YpasbcKoe NOAHATHE, MOLMOOHO SanaqHO-YpabCKOMy, MCHBITbIBAA TO cuaC 
HMCXOMAILMe, TO MOM[HbI€C BOCXOLAMIMe JBHKCHHA, HA 3HAUHTeEIbHBIX OTPe3k 
BPeMeHH CJlyxKHJIO OOaCTbIO pa3MbIBa. OcaqKoHakomieHue B ero mpeseJ 
TIPOHCXOMJIO B TaKHe MepHOb JIMUIb B pa3OOUICHHBIX HaJIOXKeHHIX Temp 
CHAX BHYTpu CyuIM. Tako XapakTep pa3BHTHA OCHOBHbIX TEKTOHMYeCCKHX CTP" 
Typ HaJlO*KHJ CBOH OTMeYATOK Ha pacipocTpaHeHue, MOM[HOCTh H MHTOMOrO-( 
WHaJIbHbIM COCTAB OLHOBO3PAaCTHBIX TOU H ABHJICA OCHOBHOH IpMuMHon Habs 
TaOUlUXCA Pa3sJIM4HH B COCTaBe H CTPOeCHHH paCCMaTPHBaeMbIX YIJICHOCHBIX 
JloxwKeHHH (7, *). 

YIJIeEHOCHHIe TOJLLH MpHypOueHbl K YeTLIPeM 30HaM, H3 KOTOPBIX OHA | 
XOMMTCA BHYTpH BoctouHo- -Y paJibcKoro TOWHATHA, A TPH Apyrne, CooTB 
CTBCHHO, B BOCTOYHOM, WeHTpaJIbHOH HM 3allaqHow uactax MaruutoropcKoro | 
rpyxkenua. Hanwune yrieHocHbix oTsoxKeHn B Kyctanalickom norpyxkek 
ocTaeTcA l0Ka HeOKa3aHHbIM. 
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OCTpaHeHbl (alluu pa3sHooOpasHbix 
ep, OoOT, MOCTOAHHBIX H BPCMeHHBbIX 
HbIX MOTOKOB HM UX NOBOJHbIX BbIHO- 
‘0B B o3sepa.Menee pacipocTpaHeubl cy6- 
palbuble (alun u Mallu CHIbHO 
MIPCCHEHHBIX 3aJIMBOB. 
_ Osepuble OTIOXKeHHA HAaKaMlIMBaJINCb 
3 pa3sJIMGHBIX THMaX BOJOeMOB — OT 
(pale MeJIKHX OOJIOTHBIX H MOMMeHHBIX 
ePKOB JO JOBOJIbHO KPYMHbIX, YCTOH- 


SMHHBIX» O3ep C MecuaHbIMH OCalKaMu 
“30HE BOJIHEHHH UM OObINHO Xopoutelt 
5p alle MpHAOHHBIX BOI. PycoBble OT- 
jOXKEHUA OOPasoBaHbl B OCHOBHOM He- 
JOJIbILUMH TOCTOAHHbIMH peKaMH, C yMe- 
HHOW CHIOM TeYeHHA, HCKIIOUaAA OT- 
[eIbHbIe, IPCHMYLLECTBEHHO HadaJIbHble, 
TepHOJbI HAKOMICHHA YrseHOCHOM TOJI- 
HH, KOr,a B O3ePHO-JeJIbTOBY!O 30HY 
jypHbie PeUHble MOTOKH BbIHOCHJIN OOJIb- 
Hyio Maccy rpaBuliHo-raeuHoro MaTe- 
Maia. 
 Uncio yroubHbIx miacToB padoueli 
IIJHOCTH B YIJICHOCHbIX CBUTaX JLOCTH- 
‘aeT 10—20 mpu cpequHeli HX MonHOCTH 
|,2—1,8 M, a MakcuMabHOli MomHOCTH 
omee 2—5 m. Pycuopble mecuaHukH 
€10T KBAPI-OJIMFOMHKTOBbIM HM apKO- 
SOBLIM COCTaB H3 MpOyKTOB pa3pyuie- 
MA I peBHux Tom, Boctouno-Y paib- 
Koro noqHATHA (*). 
- MecropoxKyeHusa, lpwypoueHHble K 
g0cTouHON uactu MarnutoropcKoro mo- 
yXKeHuA, norpanwynol c Bocrouno- 
Ypajibckum nlogwuATHem (Bep-Yorypckoe 
7 HelaBHO OTKpbITOe CpelHe-OpcKoe 


\OalaiwonmuM pasBHTHeM JlaryHHO-3a- 
IMBHBIX, IpHOpexHO-MOPCKUX H NOABOL- 
10-JleJIbTOBLIX (allHi,cpeylM KOTOPbIx Pa- 
uU OOJOTHHIe, CyOaapasIbHO-eJIbTOBbIC 
1, B OCOGEHHOCTH, O3ePHble HMEIOT pe3- 


Iu BCerya 3aleraioT cpequ cyOaspaub- 
10-€IbTOBLIX (alluH HM MpeACTaBJIeHbI 


TH 


i 


_ Mectopox enna lepBol 30HbI, CBASAHHbIe C BHYTPCHHAMU YacTamMu Bocrtou- 
-YpaJIbCKOTO NOJHATHA HM MpHypovenHble kK rpaOeH-CHHKJIMHAJIbHBIM enpec- 
‘AM HaslowKeHHoro Tuna (JlomOapoBcKoe MecTopoxkKeHHe U1 
Jontaso-Bpefnuckol cTpyKTYypbl), XapaKTepu3yioTca pe3KuM mpeoOsalaHnem 
HTHHEHTAIbHOrO O3e€pHO-OOJIOTHO-peyHOrO KOMIJekca (pallu B COCTaBe yrule- 
CHbIX CBUT M BbICOKOM yIvIeHaCbII[eHHOCTbIO MOCIeHHX. 3leCb WIMpoKO pac- 
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Puc. 1. Cxema pa3mMemleHua rjiaBHeHuIuXx 
THMOB (alu B OTJOKeCHHAX TypHelCKoro 
Apyca Ha BocTOuHOM CKyIoHe FOxHoro Ypa- 
Jia: 1 —o6OsacTH yCTOHUMBEIX MORHATHH H 
pasmbipa, 2—oOlacTH mnpeobjayaiomero 
PpasBUTHA MOPCKHX H MpHOpexublx Pann, 
3 — o6acTH Mpeoblafaiomjero pa3sBHTHA 
KOHTHHeHTAJIbHBIX (pauHu, 4 — ByJIKaHOreH- 
Hble cpaunH, 5 — yrseHocHbie cbamuu, 6 — 
BOSMOXKHHIe MNOWLAIH pasBuTHA yrvIeHOCHbIX 
(bau, 7 — OCHOBHbI€ yrOJIbHble MeCTOpO- 
Kens, & — rpaHHubl OCHOBHBIX TeKTOHH- 
yeCKHX CTpykTyp: J — 3amaqHo-YpaubcKoe 
nogHaTue, /J — MaruutoropcKoe norpyxe- 
Hue, /// — Boctouno-YpanbeKoe NoLHATHE, 
IV — Kyctanaiickoe norpyxeHne 


lb Kpalive MeIKHMM MOMMeHHO-GoJIOTHDIMM BOJjOeMaMH. OCHOBHBIMH ycTOi- 
(MBLIMH BO BPCMeHH BOJOeEMAMH CJIYKMIM 3eCb JaryHHO-3aMBHble Oaccelinhl, 
}KOTOpHle HM BMaLaM peKU, OTMMUABLINECA OTHOCHTeJbHO HeOOJIbUIMMH pasMe- 
Jamu. YIJIeHaCbII[eHHOCTh paspe3za B 9TOM 30He MeHee 3HauNTebHa. Hecmotpa 
A JOBOJbHO BbICOKOe KOJIMUeCTBO YFOJIbHbIX MpocsoeB (10 60), MakcuMasbHas 
fomHocTb paOounx macToB yraa He mpepbmuaer 0,7—0,9 M, a 4YNCIO UX pelKO 
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nocturaeT 10—11. O610MouHbIN CocTaB NeCYaHHKOB B WeJIOM aHaJIOrH4eH COCT 
By IeCYaHHKOB MecTopoxkeHHH BoctouHo-Ypaibckoro MOAHATHA. 

MectopoxKqeHuA, pacnosloxKeHHble B WeHTpaJibHoH uacta MarnutToropcKo 
norpyxkeHua (Ampacckoe u Hwxue-]KycuHcKoe), OTMMUAIOTCA MpeoOsaqaiouly 
pacipocTpaHeHvem pa3HooOpa3HbIX BYJIKaHOreHHbIX Mallu, CpeqH KOTOPE 
HOPMAJIbHO-OCAOUHbIe OTMOXKEHHA, MpPeCTABJIeHHble O3epHO-OOJIOTHbIMA H MO 
CKHMH (allHAMN, OOPa3syIOT JIMMIb OTHOCHTeJIbHO MaJIOMOULHbIe TOPH3OHTEL. 

Pycuopble oTOxKeHUA, OOHAPY2KUBaloOMMe BCerla TeCHYIO CBA3b C BYJIKaH 
TeHHBIM KOMIMJICKCOM, PaCIIpOCTpaHeHbl HC3HAYHTeIbHO M NIpeCTaBJIeHbI, B C 
HOBHOM, (pallMAMH BPeMeHHbIX, HHOFa OYeHb OypHbIX NOTOKOB. JIMmIb WIA B 
3HaUMTeIbHOH YaCTH PYCJOBbIX OTJO%KCHHH MOXKHO TpelNOaraTh NpHHae? 
HOCTb HX K (PallMAM MOCTOAHHBIX, KpaliHe HeOOJIbLIMX peyeK Cc ObICTpbIM TeueHHe 

YIJIeHaCbINeHHOCTh paspe3a 3JleCb HAMMeHbIUMAaA HM MpOMbILIJIeHHOrO MHTePp 
ca He MpeyctapiaeT. YcTaHaBMBaeTcA JO 2—3 30/1bHBIX MH HeBbIepKaHHE 
YOJIbHBIX T1JIACTOB C MaKCHMaJIbHO MomHocTbIO 1,7 mM. Ilecuanuku Xapakt 
PU3YIOTCA pe3KO rpayBaKKOBbIM HM TYPOreHHBIM COCTABOM H3 OOJIOMKOB Top: 
MeCTHOFO TIpOMCXo*KJeHHA. 

YruenpoaBeHuA, IIpHypoveHHbie K 3amaqHOH KpaeBok uactH Marunt 
ropcKoro Norpy2keHuA, MorpanudHol c SanaqHo-YpasbcKHM NOLHATHeM, CB 
3bIBaIOTCA 3feCb C BepXaMH pa3pe3a 3HJIaHpCKOH CBHTbI, HMeIOleH, KaK U3E 
CTHO, (PIMMIOHHOe cTpoeHve. YIVieMpOABJICEHHA OTMCYCHHI BUONb p. SUpeH 
Arau, mputoka p. TaHambika (*). YrvieHacbInjeHHOCTb pa3pes3a, B JeTaIAxX OCTAa 
asc COBeplleHHO HeH3y4eHHOH, KpalHe He3Ha4HTeJIbHa H He MOMKeT MMe 
MIPOMBIIIJIGeHHOTO 3HaYeHHA. YCTaHaBJIMBaeTCA HECKOJIbKO HeBbIepKaHHE 
MpocioeB yrvieH WIM YIrJIMCTbIX C1aHiWeB MouHOCTHIO He Oovlee 1 Mm. Ilecuanuk 
CularaioulHe 3HJIaHpCKYy!O CBHUTY, HMeIOT MOJIMMHKTOBBIM COCTaB HU IIpHHa eke 
110-BHJMMOMY, MOPCKHM MOBOHO-JeJIbTOBLIM CballuaM. PekM, MX IIpHHOCH 
ive, OblIH HEOOMbIIHX pa3MepoB, XapaKTepH30BaJIMCb ObICTPbIM TeYCHHEM 
THY JMHaMMKH pH6MxKaIMCb K BPeMeHHbIM peKkaM. AprHJJIMTH .mpHHaliek 
(palHAM MOpCKOrO, 1O-BHAHMOMY, OMpecHeHHoro Oaccelina. YrsucTble CjaHI 
He COJlepxKaT HH KOPHEBbIX, HH KaKMX-JIMOO ApyruX BHMMbIX paCTHTeJIbHE 
OCTATKOB HM OJIM3KH K (alluAM 3aCTOHHBIX BOJOeCMOB. 

BbIneOnHCaHHble pa3JIH4HA B CTPOCHHH pa3JIMYHBIX YIVICHOCHBIX TOJM f 
rHOHa OOYCJIOBJeHbI HEOHOPOMHOCTHIO ;NaeoreorpapuyecKUX HM MaJeOTeK1 
HMYeCKHX YCJIOBHH UX OOpas0BaHuA. B nepMok TypHelicKkoro yrvieHakoMJeH! 
BoctouHo-YpasbcKoe NOAHATHe MpescTaBlAO CoOoH KpyNHBbIH MacCcHB Cyl 
oOpasoBaBLIHHCA B pe3yJIbTATe KaJIeMOHCKHX HM WOKAaJIeMOHCKHX TEKTOHHYCCK! 
ewkKennl (°). K Bpoctoky u 3analy oT BoctouHo-YpampceKow CyuIM pacmovial 
JIMCb BHYTP€HHHE Me@JIKOBOHbI€ MOPA, CBA3AHHbIe C OOaCTAMH TOrpyKeu! 
(puc. 1). OOzoMouHBIM MaTepvaa, nocrymaBlini c BoctouHo-YpaubeKoro Ic 
HATHA, HaKallIMBaJIcCd Kak BOKPYyr 9TOTO MOLHATHA B NpHJleraioulHxX K Hel 
YaCTAX NOPpy2xXeHHH, TaK H BHYTPH ero, B TeEKTOHMYeCKHX Jempeccuax. Ha Tak: 
MOMALAX CO3aBaslacb MecTaMH OjaronpHATHaA OOcTaHOBKa IA Topooor 
30BaHHA B YCJIOBHAX TYMMAHOTO KsIMMaTa. BHYTpH CyuIM 9TO Obl O3eph 
OOMOTHEI€ H O8ePHO-aJJIOBMAJIbHbIe HU3HHbI, B Mpekeswax KOTOPHIX HaXOJHJIM 
yuacTKH, 0 cTeneHH OOBOHEHHOCTH MH caOoMy 3avsieHuIO OaronpuATHEle JL 
MepHOAMYeCKOrO pa3sBHTHA YCTOMUMBEIX TOpPsAHIX OooT. B KpaeBbIxX *%Ke 4acT 
NOrpyXeHHH HaKOMJIeHHe YIICHOCHEIX TOM OblO MpHypoweHO K y3KOH HF 
MeHHOM TpHOpexKHol novioce CyiIM Cc 30HOM JembT. PasBuBaBiiMeca 3eCcb Ip 
OpexuHble Gom0Ta ObIIM HeEYCTOMUMBLIMM BO BPeMeHM BCJIeCTBHe 4aCTLIX MOPCK 
MHrpeccu wu Oosbiuero MpocTtopa WIA OoKOBOH MHTpallMH PeYHbIX MOTOKOB 
CpaBHeHHIO C BHYTPHKOHTHHEHTAJIbHBIMH O3ePHbIMH BiawMHamMu. Ilo-BHaHMOM 
B CXOMHbIX YCJIOBHAX MpOHCXOAWIO HaKOMJeHHe YIrvIeHOCHbIX OTIOKeHHH 
BOJIb 3amagquoro Kpax MarHutToropckoro NorpyxXeHHA, OLHAKO — CkKopee BCel 
BCJeNCTBHe Oosee peskoro Mepexoga OT cymM SanaqHo-Y pambcKoro NOLHAT 
kK Mopio MarnutoropcKoro norpyxkeHuad — mpHOpexkHad Movoca cywiH OTHE 
JjaCb OrpaHHYeHHOH WHpMHOU, a CHOC MaTepHawla Obl Gomee MOCTOAHEH HM 3E 
WHTeeH, MOSTOMY OarOMpHATHBIX YCJIOBHH WIA pasBUTHA TopdAHBIX Oon 
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fe CO3laBaylocb. MecTopoxJeHHA, pacnoJioxKeHHble B WeHTpabHOH uactu Mar- 
{MTOPOPCKOrO MOrpyxKeHHA, CBASAHbI C Me@JIKHMH HM HeYCTOHYMBEIMH OCTPOB- 
bIMM MOJHATHAMM BHYTPeHHELO MOPA, CO3aHHBIMH B pe3yJIbTATe BY IKaHHYeCKoli 
eiTelbHocTH. CylecTBOoBaBlIve B HH3MeHHBIX YaCTAX OCTpOBOB OovloTa 
iMeJIH HeOOJIbIIHe pasMepbl H OTHOCHTeIbHO KpaTKOBPeMeHHOe CYmeCTBOBaHHe 
BCJIeICTBHe YacTOrO NorpeOeHHA HX MOA BYJIKAaHHYeCKHMH OCalKaMH WJM 2%xe 
3ATOIJICHHA MOPCKHMH BOJaMH. 

M3 nipuBeyeHHOrO BBlille CJlelyeT, YTO paCCMaTPHBaeMble YIVIeHOCHHIe TOIL 
HKOra He MpescTaBJANH coOoH eHHOrO yrvieHocHoro GacceliHa, a HakalJu- 
BaJIMCb B CYULeCTBEHHO pa3/IMUHBIX Maleoreorpabuyeckux HW reoTeKTOHHYeCKUX 
YCJIOBHAX HA H3O0JIMPOBaHHEIX pyr OT Apyra nuoujaqax. Jake BHYTpH KaxKoU 
HWNOWalW yreHaKOMJeHHe He MpOHCXOAHO MOBCeMeCcTHO, Oyyau IpHypoueno 
JHIUb K OTJCJIbHbIM HE3HAYHTeJIbHLIM MO pasMepy yuaCTKaM, 3a MpekesaMu Ko- 
TOPIX HaKallJIMBaJIMCb M00 Oe3yroJIbHble, MOO OUeHO Ca6O yrJIeHOCHbIe TOJI- 
IH. 
_ Ha ocuose BbIABJICHHBIX 3AKOHOMePHOCTeli B paclipeseeHHH Pa3JIMUHBIX TH- 
MOB YIvIeHOCHBIX TOJIM, HH2KHeErO KapOoHa Ha BOCTOUHOM CKJIoHe IOxKuHoro Y pasa 
MOXKHO Mpe{NoularaTb HaW4YHe YIJIeHOCHBIX OTJIOXKeHHH Kak B 1OXKHOH Morpe- 
OeHHOK uacTH BocTouHO-YpasbcKOrO MOMHATUA, Te BO3MO%KHO OOHapyxKeHHe 
TpadeHooOpasHblx YIvIeHOCHbIX CTpyKTyp Tuma JloMOapoBckKol, Tak Hu HemOcpel- 
€TBCHHO K BOCTOKY OT YKa3aHHOFO MOMHATHA, Tle MOXKHO OKULAaTb OOHapyxKe- 
HHA WapasiMyecKUX YFOJIbHbIX MeCTOpomeHHH Tuna Bep-Uorypcxoro. B mpe- 
jenax 2Ke BHYTPeHHHX 30H Typralickoro norpyKeHuaA BpA JM CulekyeT oxKu- 
aTb OTKPbITHA YIOJIbHbIX MeCTOPO*KAeHHH KapOoHOBOrO BoO3pacTa. 


Jla6opaTopHaA reovloruu yrist Tlocrynuuio 
Axkajemun Hayk CCCP 16 VI 1960 


WHTHPOBAHHAA JIMTEPATYPA 


] 1Y.U. Tope xu it, 433. AH CCCP, cep. reou., No 4—5 (1943). ? I.M. Ecunos, 
H. ®. Mamaes, Mss. AH CCCP, cep. reon., Ne 1 (1940), ? 7. B. Hanusxuh, Has. 
AH CCCP, cep. reon., Ne 1—2 (1942), 4A. A. IletTpeuxo, Tp. Mucr. reonm. nayk 
AH CCCP, s. 79, yrombuas cep., No 1 (1946). *&® A.A. Metpeunxo, Tp. Jla6. reon. yraa 
“AH CCCP, s. 1 (1953). © A. A. Metpeuxko, Bionn. MOU, org. reon., 24 (1) (1949). 
(A. A. T1pouvwu, Usp. AH CCCP, cep. reon., Ne 8 (1959), ®& A. A. pound, Tp. Top- 
O-reow. HHCT. Ypampcex. dua. AH CCCP, s. 32 (1959), ® T. A. Cmupuoes, Tp. Fopxo- 
feo. unct. Ypanpcx, dun. AH CCCP, s. 29 (1957). 


903 


Jloxrnxagnm Akangemun Hayk CCCP 
1961. Tom 186, Ne 4 


VEQHOLA 


B. 4. UAJIDILIEB 


HAXOJWKA TPHACOBbIX PbIB H CTEFOWE®AJIOB 
B CEBEPHOM IIPHYPAJIbE 


(ITpedcmaeaexno axademukom A. JI. Axwunoim 27 VI 1960) 


Ileppaa HM WO NocdeqHeroO BpeMeHH CHHCTBCHHAA HaXOJKa OCTATKOB PBI 
B OTJOKCHHAX, MOKPbIBaIOWINX YIJIeHOCHY!O BepXHIOI0 TepMb IlegopcKoro bac 
celina, Obluia cnemana H. B. UImenespm (?) B 1944—1946 rr. na p. Hamzge (cexe 
po-BocToK OacceliHa), B BepXHeli 4YaCTH BePXHeHATHHCKOM CBUTHI. YKasaHHb 
OCTATKH 6bIIH B CBOe BpeMs IIpocmoTpeHE! J. B. OOpyyespmm u A. B. Xabaxc 
BbIM, TO Ipe{BapHTeMbHOMY 3aKJIIOUCHHIO KOTOPbIX HaliJeHHble pbiObl HMeK 
paHHeTpuacoBbilt o61uK. Huuero Oobuero O HHX, K COMKACHHIO, HEH3BeCTHC 
Haszemuble Ke MO3BOHOUHEIe B TpHace ceBepa IIpexypabcKoro mpornOa elle HI 
KeM He ObIIH HaHJeHbl. 

B 1959 r. mpu uccmeqoBaHHaAx Ha tore Ileyopckoro Oaccelina, no p. p. Bom 
maa Cptna uw Manpiii Apanen (puc. 1) Ham yyamocb O6HapyXUTb B pa3pe: 
TpHaca J€BATb TOUeK C OCTaTKaMH pbIO. B 7ByX TOUKaX BMecTe c pbl6aMu Hal 
HbI OCTaTKH cTeronedaios. Ha p. Mampi Apanen (ofHa TouKa ) OCTaTKH pb 
BCTPTeveHb! B OOHamkeHHH Ne 152. Hap. BowbuioH Crime octaTKu pbiO w cTerol 
(pasioB HaliJeHbI B JBYX OOHAXKCHHAX, B OJHOM M3 KOTOPBIX IWeCTb TOUeK (OGHE 
“eHHe Ne 71), a B Apyrom — yBe (OOHaxKeHHe Ne 73). 

OTJO*KeHHA, BMeWalOllWe OCTATKH pbIO H cTerowedaoB, MO KpaliHeli Mef 
B OOHaxKeHHAX NeNe 71 u 152, mpeacTaBasatoT co6oH ycTaHOBseHHble Hamu ( 
«salable (ayHH» MepeOopcKol CBUTbI, OTHOCAMeHCA MO CMopaM HM Mblbyye 
HWKHeEMY TpHacy. CorjacHo BbIABHHYTOMY HaMH BapHaHTy COMmocTaBJIeHHA HUA 
HeETpHacoBbIX OToO*KeHHH TleyopcKoro 6acceliHa, OTJOKeHHA, 3aKTIOUAIOLLE 
ocTaTKH pblO Ha B. Cene u M. Apanue, CHHXpOHHUHEI BepXHeHATHHCKOM CBH1 
cepepo-Boctoka IleyopcKoro GOacceliHa. 

JIMTOMOrMYeCKH OTJOMKeHHA, COMepxallwe OcTaTKH pbIO UH cTerolledaso! 
IIpeCTaBJICHbl PHTMHYHO YepeYIOMIMMUCA TIMHAMH, aJleBpOMHTAaMM HM Mecus 
HuKaMH. Ilopogbl B OOMIeEM CepOlIBeTHbIe, C MAJIOMOLLHbIMH IpOCMOAMH ApKH 
KPaCHOUBeTHBIX TJIHH. 

Ha M. Apanue o6HaxKenue Cc ocTaTKaMM pbIO pactomaraeTca Ha mpaBom 6 
pery, B 8 km oT ycTba. B HwKHeM MO TEUCHHIO PCKH KOHIe OOHAKEHUA OMB yp 
3a BOJbI BbIXOJAT APKHe KpaCHble H MaJIMHOBO-KpacHble TIMHBI, BbILIIe KOTOPBI 
J@XUT MaJIOMOULHbIM COM CepOH TIMHbI, M€peKPbITHIN THH3O0H (?) OxKee3HEHHO 
TIMHUCTO-NecuaHOH MOpOAbI AWIMHOH OKOO 30 M Mu MouHOCTHIO JO 0,3 mM. Hemuc 
POUNCJICHHbIe OCTATKH pbIO B BUC 3yOOB H YeLIyH HaleHbl B STOH TIMHUCTO-T1eC 
YaHOH Mopoye BMecTe C JOBOJbHO MHOFOUHCJICHHbIMH CeEMeHaMM pacTeHUl H OC 
PbIBKaMH PaCTHTeNbHBIX TKAaHel. 

Ha B. Caine o6Haxkenus c ocTaTKaMu pblO M Ha3eMHbIX MO3BOHOUHBIX pact 
JlarajoTcsA Ha paBoM Gepery, B 24 KM BbILWe COBXO3a «CbIHA», HeaeKO OT 601 
toro OOHaKeHHA TO Ha3sBaHMIo «Kpacubilt Kamenby. 

Tleppoe o6naxenne (Ne 71) pacttooxKeHo B 250 M HuxKe «Kpacuoro Kamas 
Cou B HeM cTOAT Ha romoBe. CrpaTurpacbuyecku HaHOomee HUSKUI TOPH30r 
B BepXHeM TO TeYeHHIO Pe€KH KOHWe OOHAKEHHA MpeNCTABMeH TOMUeH MecuaH! 
KOB MoltHocTbIO 36 M. Ileppas, crpaTurpaduyuecku HavOoulee HU3Kas, TONKA 
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ocTaTKamu pbiO B OOHaxKenuH Ne 7] Haxogutca B 5 M OT KpOBJIM MecuaHHKOBOro’ 
TOPH3OHTA, BHU3 MO peKe, IpHMepHO Ha ypoBHe YeOBeuecKOrO pocTa. 3yecb B 
CNO€ OrKeNeSHEHHOLO, MOXO OTCOPTHPOBAHHOTO MecuaHHKa MouHOCTHIO 0,8 M 
BCTpewaeTcA velllyA puIG M OCTaTKH pacTeHul. Btopaa Touka pacmosaraetca 
B 14,5 M OT KpoBJIH NecuaHuKOBOrO rOpH3OHTA, BHH3y OOHaxKeHUA. OcTaTKH pHIO, 

TIpe(cTaBJIeHHbIe 3eCb MHOFOUnCeHHOM TaHOMHOM ueMlyeli, 3aK0UeHDI 
B IIPOCJIOAX MeJIKOSCPHHCTHIX CBeTJbIX MeCUaHHKOB, YepeyIOUINxcA Cc 
‘CePpbIMH H 3eJIEHOBaTO-CepbIMM aseBpOHTaMH. Momocts 9TOrO YepesOBaHHA 
oKoJIo 0,9 M. 

_ C TaKuMH Ke, Kak HU B Mpespiyule TOUKe, NoposaMu CBA3aHbI HeMHOrounc- 
JI€HHbIe OCTATKM TaHOMAHHIX YelyH H B TPeTbeH TOUKe, pacnosox*KeHHoli B 30 M 
OT KPOBJIH NeCdaHUKOBOTO TOpH30HTA. 
Kpome OTMeueHHEIX YelllyH 3ecb Haii- 
‘eH Takxe 3y6 akyJibl U3 poxa Hybo- 
dus. 

_ Uerpeptaa Touka pacnoviaraeTca B 
70 M OT KpOBJIM MecuaHHKOBOorO Topn- 
30HTa M TIpHMepHo B 15 M BplllIe OCHO- 
‘BaHuA OOHaKeHHA. OcTaTKH pid B Bue 
“OTJeJIbHBIX TAHOHAHEIX YelllyH HU Yelllyii 
“KucTenepbix pbi6 cf. Wimania (?) multi- 
striata Stensio pacceaHbI B CJloe ceporo 
aleBPpOJIMTA MolHocTHIO 3,4 mM. Bmecte . 
c ocTaTKamu pxI6 3leCb OTMeuaIoTCA Puce. 1. MecTonaxomyeHua pd esas c 
MHOTOUNCIEHHBIe H JOBOJIbHO pa3Hoo6- PRC ETE (PEs 

Pa3Hble PaCTHTeJIbHbIe OCTATKH. 

Ilataa Touka pacnoviomeHa B 72,5 M OT KpOBJIH NMecuaHHKOBOrO TOpH30HTa 
Ha TOM Ke PHIMCOMeTpH4eCKOM ypoBHe, 4TO HM YeTBepTaA TOUKa. OcTaTKH pbid 
OTMe¥aloTCA B OCHOBAHHH 7-MeTPOBOH TOU, MpelcTaBleHHoH wepesoBannem 
CBeTJILIX leCUaHHKOB C CePpbIMH aJIeBPOJIMTaMH. Sflecb HalifleHbI 3yObI U MHOTO- 
YHCIeHHad TaHOUTHAA vellys. 

Bmecte c ocTaTKaMH ppi6 B 9TOM TOUKe OOHApyxeH 3yO C OTJOMAHHBIM KOH- 
‘IlOM, JIMHOM 32 MM; NOW1Has ero JIMHAa Oba, T0- BHIMMOMY, He MeHee 40 wo. J[na- 
“MeTp 3y6a B OCHOBaHHH paBeH 15 mM. 3y6 KoHMYeCKON (hopMbI C MpOJOJbHEIMM 
‘TIPAMBIMH Oopo3iKaMH, pacilleMIA1ouLMMuCcA K OcHoBaHuIO. Ilo mHeHuto O. VM. Bo- 

poObeBou, 9TO 3y6 Ha3eMHOrO MOsBOHOUHOrO — cTeronedana. Kpome Toro, 3ecb 
OOHapyxXKeH KYCOK MOKPOBHOHM KOCTH cTeroledata (?). 

TlocueqHaAa, WecTad TouKa oOHaxeHuA Ne 71, B KOTOpoH HaleHbl OCcTaTKH 
pio, Haxogutca B 145 M oT KpoBsIM MecuaHUKOBOrO ropus0HTa H B 8—10 M Bblllle 
OCHOBaHHA OOHAKEHHA. Sylecb B TOME PIMHbI 3asleraeT COM yrMCTOro cana 
MouHocTbi0 0,10 M. OctaTKH pbIO OTMeuaIOTCA B BepXHel UaCTH CJIOA yrIMcTOrO 
fnanna. Orciofa coOpaHo JOBOJIbHO MHOTO OTJeCJIbHBIX YeuryH raHOMOB H HeKo- 
‘Topoe KOJMYeCTBO Pa3PO3HEHHBIX KocTell HX. 

Takum o6pa30M B oOHaxeHHu Ne 71 ocTaTKH pbIO BCTpeuaIOTCA B OTCJIbHbIX 
TIpocioAX B ToJIe MOpox MoulHocTHo 135 M, CunTaA OT KpOBJIH MecuaHHKOBoroO 
Topv30HTa Jo yruuctoro cana. 

TlocwieqHve TBe TOUKH C OCTATKaMH PbIO HalifeHb B OOHaxKeHUU Ne 73, KOTO- 
poe Hauunaetca B 900 M HuxKe «KpacHoro Kamuay. 

Bepxnas TO TeEYCHHIO PEKH TOJOBHHA OOHAKeHHA CJIOwKeHA 52-MeTpOBoii 
Tove Mecuanuka, Mosoro mafaroujero Ha BocTOK. CrpaTurpapwuecku HuMxKe 
TecuanHuka, Ha OuueBnuKe, OOHAXKEHEI CepbIe FIMHbI, MeCTaMM C TOHKMMM IIpH- 
‘CbiITIKaMM MeKO3€PHUCTOFO KBaplleBOro Tecka. Oa U3 TOUeK C ocTaTKamu pbi6 
MPUXOAWTCA Ha STH TIMHBI, re Halifenbl pesKue Paspo3HeHHble TaHonjHEIe 
aye 

Jipyrax Touka oOHaxenua Ne 73 Haxogutca B 160 M HuxKe MO TedeHMIO peKH 
\OT MOMOMIBbI MWacTa TecuaHuKa, HeBbICOKO Ha, YpOBHeM BOJbI, MOUTH Cpasy 
‘Tox YeTBEPTHUHbIMH MecKamu. HaBepxy Oeperosoro o6pbiBa Hal STO TOUKOM 
‘Ha JlepeBe Hamu Clean 3aTec H MpHOUNTACTpewa, yKa3spiBaroujad BH. 11 sarec, 
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UW CTpedla XOPOIIO BUAHbI C peKH H C MpOTHBONOOXKHOrO (seBoro) Gepera. Octar- 
KM pbi6 B STON TOUKe MPHYPOUeHbI K JIMH3e HEOTCOPTHPOBAaHHOrO OKeesHeHHOFO 
lecuaHuka, MOUHOCTb KoTOpoH AocTuraeT 0,3 M. IlomHaxd MHa STOM AMHSbI 
He BbIACHeHa; BHUMai B OOHAKeHHH 4AaCTb ee AJIMHOM oKOJIO 5 M. Ilo Kosnue- 
CTBY OCTAaTKOB pbIO 3Ta TOUKA HanOouee Sorata. Tlopoza MecTamu OyKBaJIbHO 
nlepeniouwHeHa umu. TlomuMo MHOrOUMCJIeEHHbIX TAHOMHBIX YelllyH, 3fecb HepelKu 
3yObI pbIG M uacTO BCTpedaloTcaA CaMble pasHooOpasHble KOCTH UX, *KadepHple 
Kpbluku u T. 2. IIpu npeqBaputesbHOM MpocmMoTpe Cpe YKa3saHHBIX OCTATKOB 
oTMeueubl Colobodus (?) sp. KpomMe ocTaTKoB pblO 3fecb HaliyeH 3yO M KJOUNILa 
eTerolepasa. 

Tlouru Bo BCeX OMWCaHHbIX TOUKaX BMeCTe C OCTaTKaMH pbIO BCTpeualoTcA 
CBoeoOpasHble UMIMHApHuecKkue Tela JIMHOH Jo 3—4 cM, AMaMeTpom Jo 1,5— 
1,7 cM, ipeycTaBrsaiomine co6oH, no mHeHuIo JI. B. OOpyuesa, KonposMTEr cTe- 
TroleaJoB. 

BemectBo, cylaratollee KOMPOJIMTbI, MO MHUKpocKoNoM Oyporo Beta, H30- 
TponHoe. IIpu cKpelieHHbIX HHKOJAX IPH CHJIbHOM OCBeLLeHHM B OJHOPOHON 
Macce BHHbl MHOTOUMCJIeHHbIe NOJIMFOHbI H Oovlee HIM MeHee OKPyrvible yua- 
CTKM BelMUuNHOH oT 0,06 no 0,5 MM, KoTopbie HOO WeHKOM, MOO TOJbKO TO 
KpaaM MMeIOT OoJlee TeMHIi WBeT 0 CpaBHeHHIO C BMelilaroljeH UX MaCccoH. 
OctaTKu pbi6 u cTerollepasioB, a TAK2%Ke KONPOJATHI MOCeLHUX, MO OMpesedeHHuto 
O. C. Kouerkoxna, CJloKeHbI KoOJIopaHoM. Bo Bcex wiMdax UM aHUliupax B Oy- 
Pol Macce KOMPOJIHTOB OTMeUAIOTCA Y4ACTKH, BbINOJIHEHHBIe CPepOJIMTaMM KaJib- 
uta. B HeKOTOpbIX Cy4aAX KOJodaH MOUTH MOJHOCTbIO 3aMelleH KaJIbIH- 
TOM. BHYTPH KOMPOJHTOB HEpeAKO OTMEUAIOTCA CKOMJICHHA YellyH KOOOOJ0H- 
TH C APKO BbIPaKeHHOH MoNOcuaToK cTpyKTypou. Ueurysa pbi6 npu cKpelljeHHbIx 
HUKOJIAX AHH3OTPONHA, YTO CBA3AHO C 3AKOHOMEPHBIM pacioJioxKeHveM KpUcTas- 
JIMKOB KOJopaHa B OJOCKaXx. 

OnucaHHble ocTaTKH pbI6 Nepesanbl Jia usyuenua J. B. OOpyuesy, AaBuiemy 
10 HHM BCe Te Iipe{BapuTeJbHble ONpeseJIeHHA, KOTOPble yKa3bIBaJIMCb BBILLEe. 
Tlomp3syscb clyaaeM, MbI BbIPaxkaeM CMY HCKPeHHIOIO OularoapHoctD. 


VincrutyT reosorun Tocrynuso 
Komu dbusmana Akawemuu Hayk CCCP 21 VI 1960 


IHMTHPOBAHHAA JIMTEPATYPA 


1B. UW. Gannmes, J. Ms Bapwxuua, COopH. crate no reomormu ApKTHKH, 
8. 14(1960). ® H.B. Ulmewaes, Marep. copenj. no HToraM reou. 4 reo.-pa3B. paoor, Mmpo- 
BeJeCHHEIX pa3sJIHUH. OpraHH3. Ha TeppHTopuH Komu ACCP 3a nmepnog 1948—1953 rr., 1955. 
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WToruayn AKkawemMun nwayr CCCP 
1961. Tom 136, Ni 4 


[PEOJOVH A 


tO. B. UY HHOB 
O BJIOKOBOM CTPOEHHH MOJIAPHOrO YPAJIA 
(ITpedcmaeaeno axademuxom H. C. Iamckum 24 VI 1960) 


JiByxJleTHHe NoseBble padoTb! NO3BOMMIM aBTOPy HaOuOLaTb pA KpyMHbIx 
P43JIOMOB B paloHe BepxoBbeB p. Cobb u B Oacceline p. B. Xagatpl. OTKpbitaa 
ropHad Mectuoctp IloispHoro Ypaua ovenb OarompHATHA JIA TeosorMyeckoro 

 JeWIM@pupoBaHHA AZPOPOTOCHUMKOB, H B YaCTHOCTH JIA BbIABJIGHHA pa3Jio- 

Mos. ABTOpoM OnIJIO MpoBexeHo JellIMppupoBaHve a>zpo*OTOCHUMKOB 3HauH- 

_TeJIbHOH 4uacTu Tepputopuu TlonapHoro Ypana, uro B CoeHHeHHH Cc UMe- 
FOULMMMCA POHJOBbIMA VM OMYOJMKOBaHHBIMM MaTepHalaMH MO3BOUIAIOT I10-HOBO- 
_ MY NogouTH K NoHMMaHHIO reosoruueckoro cTpoenua IlonapHoro Ypasa. 

CpelM HapylieHH JH3bIOHKTHBHOTO XapakTepa ocoGoro BHHMAaHHA 3acJly- 

XKMBaeT 30HA HHTCHCHBHOTO CMATHA MW TeKTOHMYeCKOTO paccaHIeBaHHusA, KOCO 

_ Mepecekatomax Tlouapupmt Ypan c yoro-3anagqa Ha ceBepo-BocToK. ABTopy Ipu- 
XOJUJOCb HaOsIOLaTb STY 30HY B BepXoBbAx pp. Cobb u B. Xanata. B npemesax 
30HbI CMATHA, IWHpHHa KOTOPOH KoseOeTcA oT 2—3 Zo 10 Km (puc. 1), Haduo0- 
_ faroTcaA passM4HOrO cocTaBa CJlaHIeBble MOposbl, valle BCero CNaHUbI STMOT- 
_ XJOPHT-albOUTOBOTO PxAfla C OTYETIMBOM CaHIeBaTOCTHiIoO, MaaomjeH Ha LOB 
m0, yrtamu 50—70°. IIpu BHAMaTeJILHOM pacCMOTpeHHU CaHUeBbIX MIaCTHHOK 
| Ha UX NOMepeuHbIX CKOMAaX MOCTOAHHO MOXKHO BULETb OPHCHTHPOBAHHYI0 NonmepeK 
CNaHWeBaTOCTH MepBHYHYIO MOsocuaTOCTb, coOpaHHyio B MewKHe cKayKH. Ilo 
_ MpocTupaHuio CJlaHWeBaTOCTH HepeyKO HaGJoMaeTCA pe3sKaA CMeHa JIMTOJIOrH- 
—4eCKH pasiMUHEIX Nopol (HanpuMep, XJOpuT-aNbOUTOBLIX CaHWeB rpacpuTo- 
_ KBapUHTOBbIMH). Bca 30Ha oT p. Co6p po p. I yapa, mum c HeOombUIMMN Tepe- 
PpbIBaMH, NPOHH3aHa OFPOMHBIM KOJIMYECTBOM KBapLeBbIX MIpOMKMIKOB,4aCTO Cose- 
: p2KalluX BKpalJIeHHOCTb raJleHuTa, XaJIbKOMMpHTa Hu OopHuta. B mpesenax 30HbI 
_ CMATHA HMO ee KpasiM BBIABJAeTCA PAL Pa3s/OMOB CoracHoro MpocTupaHus. 
Ha HeKOTOpBIX reOJOrHuecKHx KapTaX OTYeTIMBO OTpaxKaeTcA HeosHopos- 
 HOCTb CTPOCHHA OMMCHIBAeMOM 3OHbI CMATUA, YepeOBaHve B Heli JIMH3OBMHbIX 
_ TeJI pa3uIMuHOro cocTaBa. OWHaKO oO CHX Nop CJlaraioulue 30HY CMATHA CJaHIUbl 
_ Beerla NOKasbIBasHCb B KaveCTBe CJIaHWeBIX TOJIML M CBUT CTpaTurpaduyeckoro 
3HaueHMA (Ha pa3JIHUHbIX yUaCTKaX 30HbI — pa3JIMYHOTO Bo3pacTa, OT YyCJIOB- 
Horo KeMOpua lo KapOoHa). XoTA MPM 9TOM OOBIMHO OTMeYAHCh C/OXAKHOCTb 3a- 
jleraHua TOU uM pasBUTHe MesKOM cKsaquatocTu, B WenoM mpocTupanusa 
} WM MajyleHuA CaHWeBaTOCTH NMPMHUMAaJIMCb 3a HCTHHHbIe MH COOTBETCTBEHHO C HUMH 
: MIPOBOAMJOCh WJieHeHve H U300parxKeHve Ha KapTe BbIAeJICHHbIX TOJIM (CM., HallpH- 
‘wep, (?)). Mexy TeM claHWeBaTOCTb 3feCb ABHO HaKJlabIBaeTCA Ha CJIOMCTOCTh, 
| mpwuem B mpefletax 3OHbI, BUMMO, WIMpOKO paciipocTpaHeHbl TeKTOHMYECKHe 
_ JMH3bI HW YelyH. 
__ K wry of Bepxospa p. Co6b Ha IIpocTHpaHHu ONMCHIBAeMOM 3OHbI HAXOUTCA 
w3BectHaa JlemBuHCKaA 30Ha, BbIJeeHHad Ha 3anaqHomM cKsoHe TlomapHoro 
“Ypana K. I. Bottuosckum-Kpurepom (*). Kak moka3aHo STHM aBTOpoM H Jpy- 
“THMM UcCJeqoBaTesAMU, WaHHas, BbIepxKaHHaA Ha GOJIbILIOM PaCCTOAHHM 30Ha 
“XapakTepu3yeTCA pasBHTWeM HCKJIIOUNTEIbHO CJIAHIeBbIX TOJIML HM UpesBEuali- 
‘HO CJIOXKHBIM TEKTOHHYECKUM CTpoeHHemM. Tak xKe KaK B NocelllaBLINXCA aBTOPOM 
PACCMOTPeHHBIX Bbillle paloHax, 3fecb HaOJIIOAaeTCA MOBCeMeCTHOe BOCTOUHOe 
1OrO-BOCTOUHOe NaseHve cranues. Ilo onucanuio K. I. Bottnoscxoro- Kpurepa, 
8 JleMBMHCKON 30He OTJeJIbHbIe CBUTEI OOPasyIOT MOJIOCHI M JIMH3bI, BbITAHYTbIC 
'Blomb Ypaa vu cMeHaIOMe [pyr Apyra B IviaHe u B NoMepeuHom Ypauly Ha- 
TIpaBIeHUM COBePIIeHHO MpOM3BOJIbHO, BHe BCAKOM CBA3H C BOSpacTHOH CTpaTH- 
| rpaduueckor NocieqoBatembHocTHIO. «Ha mpoTtaxeHuu 4 KM BKpecT — IIMILeT 
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Bolinosckuli-Kpurep — mpoctupanusa na Xapyte BcTpeyeHo 24 pasppiBa, IpH- 
yeM Cpe OOulero Moa, CocTosuero M3 YellyH KapOoHa, 5 pas NOABIAeTCA 
cusyp u 12 pas — nepmb». Wupnua nosocbl NofoOHoro cTpoeHua MocTuraetT 
290—25 xm. MoxkHo 3aKs04uuTb, YTO B Hpesestax JIemMBHHCKOM 30HbI NpososnKa- 
eTCA ONHCaHHAA BbIle 30Ha CMATHA CeBepHol uacTH TlouapHoro Ypasa, MoxweT 
ObITb enje Goulee MOMIHaA H CHIbHee MPOABJIeHHaA. 


(271 
CS J2 
#13 
Cis 
aeq 6 
C6 
[as] 7 
Fe78 


Puc. 1. Cxema reosoruueckoro crpoexus Tlomapnoro Ypana. 1 — npoteposoiicKue meTamop- | 
cbuyeckHe opombi; 2 — KeMOpHiickHe (KeMOpO-CHHHHCKHe?) 3eJIeHOCaHIeBble NOpOAb U MeTa- 
addysnpp; 3 — KemOpulickue (?) OTMOxKeHHA XYYTHHCKOM CBUTbI — 3eJleHble CaHIbl, MeTagd)- 
dysuBpl; 4 — opfOBUKCKMe OTMOMKeHHA — KBapUHTOBHAHHIe NecuaHuKH, adPpdpysuBel; 5 — opyo- 
BHKCKO-CHJIypHHCKHe BYJIKAaHOTeHHbIe MOpPOAbl CHHJIMT-KepaTopupoBol cbopMalHH BOCTOUHOrO 
cKloHa; 6 — CHJlypHiickHe KapOoHaTHO-ClaHueBble OTMOKeHUA, 7 — HHKHeMaTeosolicKHe (?) 
PpauHTbl IeHTpalbHO momocHl; § — runepOasuTHl; 9 — ra6O6po u anora66posbie nopoyn; /0— 
IlarHOrpaHuTbl, PpaHHTOHAbl U KBapLeBble JHOPHTHI BOCTOUHOrO CKIOHA; 1] — 3aneraHve Mpo- 
TepO3OHCKHX H KeMOpHiicKHX (KeMOpO-CHHUMCKUX?) Mopox; 12 — 3aneranve OpfOBHKCKHX| 
mopog; 13 — 30Hbl CMATHSA HW pacculanneBaHHa;, 14 — pasiombl; 15 — nowlowenve MoBep XHOCTeM | 
pa3JIOMOB H ClaHIteBaTOCTH B 30HaX CMATHA. JIMHMN, OOO3HAUaIONIHe pa3sHOBO3pacTHBle KOMIJIeK- 
Chl, H MITPHXH, OO6O3HaAUAIONIMe ZOHLI CMATHA HM pacCaHWeBAaHHA, COOTBETCTBYIOT MpOCTHpaHHAM 
CJIOMCTOCTH H CaHWeBaTOCTH, LemmMdpupyeMbIM Ha adpopoTocHumKax. Ha Bpe3 ke — pac-' 
NOJlOKeHHe BakHeMHX 60KOB IlonapHoro Ypaua: J — pa3iombl 3anayHoro cbaca YpailbCKo-. 
ro xpe6ra; //J — apyrue BaxkHeltmme pasompl, //J — llonapno-YpanbcKaax 30Ha CMATHA,. 
/V — o6nacTb pasBHTHA OTMOHKeHHH HWKHErO OpAOBHKa (BepxXHero KeMOpHAaA — HHAKHETO OpO- 
Buka? ); Y — yuacTKH pa3BHTHA WpoTeposoucKux nopoyx; VJ — maccuBbt runep6asuTos; V//— 
MaccHBbl ra66po. OcHoBHble 6OKOBbIe CTpykTypbI, 60KH TlonapHoro Ypana: a — XajaTuH- 
cKHH, 6 — Co6cKo-Boiikapcxuit, 6 — Jlonrot-lOranckuii, e — Exransm9-ManutTanbipicKni,. 
oO — Kapckuit 


Bnecte c JlemBunckol 30Hot K. I. BotoscKoro-Kpurepa, paccmMaTpuBae- 
Max 30Ha CMATHA, KOTOPaA MOXKeT ObITb Ha3BaHa IlomapHo-YpasbcKol, uMeeT 
IIPOTH2KEHHOCTS OKOVIO 400 KM HW NO pasMepaM comocTaBuMa, HalpuMep, c MprTsiii- 
CKOM 30HOl CMATHA. SHayeHHe ee B reonormyueckoM cTpoeHuu TlouapHoro Ypana 
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OFpOMHO; HMeHHO OHA, a He OceBad 30HA, COBNAaaiollad C OporpaHyecKoli och, 
JleIMT eFoO Ha [Be pe3Ko pas/iMuHpIe yacTH. IlepBasx, BocTouHad, xapakTepusyerca 
pa3sBUTHeM rtyOoKO MeTaMOppH30BaHHbIX MpoTeposolcKUXx (?) MOpo, KPyNMHbIx 
MHTpy3uu rumepOasuToB, radOpo u rpaHHTOHJOB, HM OpAOBUKCKO-CHypHiCKUX 
BYyJIKaHOreHHbIX Mopos 3eJeHOKaMeHHON Moslochl Ypasa. Bo Bropot Ha3BaHHble 
MOpOAbl OTCYTCTBYIOT (He CUNTAaA HeECKOJIbKHX MeJIKHX HHTPy3uit) HM WIMpoKoe 
pa3BUTHe WpuoOpeTaloT HOPMaJIbHO-OCaOUHble HW XKHeE- HU CpesHeMaseos0icKue 
Tloposbl. OcobeHHO XapakTepHa AVIA ceBepHok uacTu IlonapHoro Ypaua HuxKHe- 
OpAOBUKCKas CBUTA KBapIUMTOBHHEIX MeCuaHHKOB (Te/IbIMOCCKad), B COCTAB KO- 
TOPOH, BUAMMO, TakK2Ke BXOJAT FOPH3OHTHI U JIMH3bI OCHOBHBIX M KHCJIbIX ady- 
3MBOB (MHOFMMH BBIJeJIAeMbIX B OTJeJIbHYy10, OefaMeJbCKy!0, CBUTY BepXHeKem- 
O6pulickoro — HWKHeOpfOBUKcKoro Bo3spacta). Ilnomaqb pacnpocrpanenus 
3TOH CBUTbI, aHaJIOrM KOTOPO WIMpoKO pasBUTbI Ha CeBepHoM Ypaie u Ha |[laii- 
Xoe, Ha IlomapHom Ypase orpaHuuyuBaetca c BoctoKa IlomapHo-Y paspcKoli 
30HOM cMaATHA. MMeHHO NosToMy Ha KpaliHeM ceBepe Ypaila 9TH THMMUHbIe LIA 
3alaHOro CKJIOHA OTJOMKeHUA HAOMOLAalOTCA BIVIOTb LO KpaHHHX CeBepo-BOCTOU- 
HBIX BbIXOJOB BOCTOUHOTO CKJIOHAa (pation ycTbaA Baliqaparot). 
| Kem6pulickue o6pasopanua IloapHoro Ypana, upescraBJeHHBIe 3es1euo- 
CaHIeBLIMH Tloposamu MW MeTasdpy3HBamu (BO3pacT MX MPHHUMaeTCH yCJIOBHO, 
Mi UaCTHYHO OHM MOFyT OTHOCHTbCA K CHHHIO), OYCBHIHO, B paBHOli cTemeHH pas- 
BUTI 10 O6e cTopoub! lotapHo-Ypasbckol 30HbI cmaTuA. MoxkHO JMUIb OTMe- 
TUTb OOLIMHO OTHOCHMY!0 K KeMOPHIO XYYTHHCKYIO CBHTY, KOTOPad pasBuTa TOJIb- 
KO K 3analy oT IloispHo-YpabceKol 30HbI CMATHA, HeMOcpeACTBeHHO IpHMBI- 
Kas K He. BecbMa BO3MOKHO, YTO 30HA CMATHA OOPa3Z0BaslaCb JIMIIb B MOCJe- 
_KeMOpHiicKoe (Mocsepuderickoe ?) BpemaA. Kak BUAHO H3 BbIIeCKasaHHOro, 30Ha 
CMATHA Hak ablBaeTCA Ha BCe Naleo3olicKHe NOposb, BKO4ad MepMckue (Jlem- 
BHHCKaA 30Ha), OTKYa MOXHO 3aKJNOUNTh, YTO B 3HAYHTeJIbHOH “YaACTH ee pasBH- 
THe MaflaeT Ha repl\MHCKHH TeKTOHHYeCKHHM 9TaN. 

Cpeiu co6cTBeHHO pa3JioMop Ha IlouapHom Ypane wimpoKo pacmpocrpa- 
HEHBI TlapaJiJieJIbHbIe 30He CMATHA CeBepO-BOCTOUHbIe pa3ssombl. Kak mpaBuuo, 
UX MOBeEPXHOCTH MMeIOT MayeHuve nox yraamu 40—70° Ha IOB — Tak xKe, Kak U 
ClaHWeBaTOCTb B 30He CMATHA. Bo3HHKHOBeHHe STHX pa3soMoB Hu IlomapHo- 
YpaJIbCKOH 30HbI CMATHA, BUAMMO, TeCHO CBA3aHO. 

Kpome ceBepo-BocTouHblx, Ha IloapHom Ypaule pasBUTbI KpyIHble pasJIOMbl 
-ceBepo-3alalHoro HM MepHMOHaIbHOrO HalpaBJeHui. Ilonepeunble K oOmemMy 
HalipaBsienuio IloiapHoro Ypasa cTpykKTypbl ceBepo-3alaqHoro WpocTupaHHuA 
OTMeYeHHI aBHO, OHaAKO BHUMAHHe B OCHOBHOM OOpalilaoch Ha CYyIeCTBOBaHHe 
CKaq4aTbIxX HOMepeyHbIX CTpyKTyp. Tak, pAJOM uccieqoBaTejeH B KauecTBe 
KpylHeileH TomepeyHou ckslaqyaTOH CTpyKTypbl BpigemsetcaA Jlonror-lOrau- 
CKUM AHTHKJMHOpPHH, CJIOMKeHHbIM MpOTepO3OHCKHMH OOpa3s0BaHHAMU HM pacio- 
Jlararollulica no seBoGepexbio p. Jlonrot-lOraH u B GacceliHe p. XepOeli, Ha 
BOCTOUHOM CKJioHe Ypana. Kak BugHO Ha puc. 1, No 3aneraHu1o Mopoy 3ecb 
He BbIABAACTCA AHTHKIMHAIbHOM CTPYKTYPbI, a HalpoTHB — HaMeuaeTcA CHH- 
“KJIMHabHOe CTPpoeHve yuacTKa B 3alaqHol ero uacTu. OfHako KpymHas mone- 
_peuHad CTpykTypa 3fecb HeCOMHeHHO CyIMecTByeT, HM ee, BUMMO, Hajlo paccmat- 
“puBaTb Kak GOJIOK, OrpaHHueHHbIN ABYMA KPYyNHeHWIMMH pa3JIoMaMH CeBepo- 
“SallaqHoro Mpoctupanuad. CeBepHbiil 13 HUX, NPOTArMBaIOUMHCA BAOMb JOJIMHbI 
p. Jlonrot-lOran, ycranopen A. B. LumGamoKkom 4 mpeKpacHo Jewiuppupyer- 
“CA Ha aspodoTocHumKax. IOxKHBI pa3JIoM, OrpaHW4nBarolllHl Cc ceBepa YJIb- 
TpaocHOBHoH MaccuB Paii-13, HaOoxasicA aBTOpoM B Moule. SaslomweHHe STUX 
Ppa3JIOMOB, TaK %Ke KaK H OFpaHHuMBaeMOlH MMM CTPYKTYPbI, HY2XHO IIpH3HaTb 
BeCbMa J{peBHUM. OG STOM CBHJeTEIbCTBYIOT: HaOsIOLaeMble B MIpOTepo30HCKUX 
‘“Mopoyax BbifepsKaHHble ceBepo-3allayHble IIpocTupaHusA, yKasbiBaloulue Ha Cy- 
€CTBOBaHve JIpeBHUX JHMCIOKalMu STOrO HallpaBJIeHHA; BUAHMoe Mpoo/Ke- 
une Jlonrot-lOraHckoli O60KOBOM CTpyKTypbI Ha ceBepo-3anagz, 3a IlomspHo- 
Ypastbeky1o 30Hy CMATHH — B BHJe BEICTYMAaIOWIMX MameKo Ha 3allay, KpsxKelt 
I Manurta-Hpipa u Exrans-I13; HakoHell, ABHoe BMAHMe Jlonrot-lOrancKoro OJ10- 
“Ka Ha pa3BUTHe cpesHemaseosolickoro MarmaTu3Ma. JlelicTBuTembHO, JIoHror- 
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lOraHcKult 6JI0K 3aMeuaTeseH TEM, YTO MM NpepbiBaeTcA NoJloca pasBUTHA Kpyn- 
HeHIMux TunepOasHTOBLIX, raOOpoBLIX U TpaHUTOMAHHIX MHTPy3HH, NpoTArHBaro- 
IIMXCA BAO/Ib WEHTpasbHol M BocTOUHON yacteli IlonapHoro Ypana. B npeyenax 
6JIOKa OTMeYeHEI TOUbKO HeOOMbIUMe HHTpy3HH runepOasHToB u raO6po, UH TO 
B KpaeBbIx ero uacTax. Jlonrot-lOraHcKHM OJIOKOM IipepbiBaeTca, MO-BHMMoMy © 
rakxKe OPMOBHKCKO-cHypHlcKaA 3eJIeHOKaMeHHaA CIMJIMT-KepaTopupoBas Mo- 
jloca BocTOuHOrO cKJIoHa Ypausa. Ilopofpl sto dopMalluu, pacipocTpaHeHunle: 
K ceBepy u K tory oT Jlonrot-lOranckoro O10Ka, B peylemax O0Ka HeM3BeCcTHEI. 
HekoTopbiMH WccJieloBaTeAMU, TipaBya, MolycKasicA OpMOBHKCKHM BospacT 
MeTaspy3HBHEIX Topo, BCKPbIBaeMbIX B HM2KHeM Teyenuu p. Jlonrot-lOran — 
(O. A. AneutkoBa), OHaKO GOJIbIIMHCTBO paOoTaBLIMX 3feCb TeOMOrOB cunTaeT: 
UX KeMOpHiickuMH. OTCYTCTBHe MHTPY3HBHBIX NOpOs M CIMJIMTOB Ha 3aKDPBITbIX 
yuacTKax BocTouHolt yacTu Jlonror-lOranckoro 6sl0Ka NOATBepxwaeTcA LaHHbIMU 
aPOMArHHTHBIX CbeMOK. OueBUAHO, BLITAHYTHIM WoMepewHo K COBpeMeHHOMy: 
mpoctupanuio Ypana Jlonrot-lOranckuh 60K CopMMpoBaJIcA elle B NpOTepo- | 
30e€ H ABIAeTCA FIYOMHHOH CTPyKTYpOH, CBA3AaHHOM CO CTpoeHHeM HawOoulee | 
rulyOoKux uacTeli 3emMHOH Kopp. MoxKHO IpeAMOOXKUTb, YTO TAaKOM 2%Ke TpeBHUH — 
BO3PaCT HMeIOT HM pyre ceBepo-3analHble passiombl TlomapHoro Ypasa. B Bepx- | 
HeMpoTeposolicKoe WIM Me3030licKoe BpeMA MHOFHe 3 HUX HCMbITAIH OOHOBJe- — 
He, O U€M MOXKHO CYAHTb, B UACTHOCTH, MO CMeleHHIO pasJIOMaMH, OrpaHHuH- 
BaroulumMu Jlonrot-FOranckul 60K, IlomapHo-YpambcKkol 30HbI CMATHA Ha He- 
CKOJIbKO KHJIOMeTpoB B MviaHe (puc. 1). 

Pa3JIOMbI MepHHOHAIbHOrO HallpaBJIeHHA TakxKe HrpaioT OOJIbIyIO powb 
B cTpoeHuu IlomapHoro Ypana. Kak BuHO Ha puc. 1, HMeHHO 10 HUM MpoHrcxo- 
IMT BO MHOFHX CJlyuaAX CMeHa pa3JIHYHbIX TeOJIOrH4YeCKHX KOMIIJIEKCOB — KeM-~ 
OpHA TIpoTepo3s0em, a MocwieqHero runepOasutTamu *. Ilo-BuyquMoMy, HX HYKHO- 
pacCMaTpHBaTb He KaK OTBETBJICHHA IPOMOJIbHbIX CCBEPO-BOCTOUHLIX Pa3JIOMOB, 
a KaK CaMOCTOATEJIBHYIO CHCTeMY, Ooslee J peBHIOIO, NOCKOJIbKY OOJIbHIMHCTBO Me- 
PHMOHAJIbHBIX Pa3JIOMOB IIpepbIBaeTCA CeBePO-BOCTOUHLIMH. BpiacHeHve pou 
TUX Pa3JIOMOB B TeoJlOrHueCKOH MCTOPHU palioHa MpescTaBAeT OoJbINOH MH- 
Tepec. IIpeumyuiecTBeHHoe NaleHHe MOBepXHOCTeH MepHHOHAIbHBIX pas3Jio- 
MOB, BULMMO, BOCTOUHOE, HM BMECTE C pasJIOMaMH CeBepO-BOCTOUHOFO IpocTup anus 
OHM OOpa3yioT CHCTeMYy KPYTHIX HANBHIOB, ABJIAIOUIMXCA XapAaKTePHBIM 9JIeMeH- 
TOM TeKTOHHKH IlonapHoro Ypaua. 

B pesyJibTaTe pas3BHTHA KpyMHbIX JM3bIOHKTMBHBIX HapyWleHH pa3siMYHOrO 
HanpaBaenua TlonapHpl Ypal oka3asica pasfesieHHbIM Ha pA, ONOKOB; BaxKHeH- | 
ive H3 HUX MOKa3aHbI Ha JONOHUTebHOW cxeme K puc. 1. Kanab O10K 06- | 
JlafaeT XapaKTePHbIMH,OTJIMUYHbIMH OT APyrHx OJIOKOB, YepTaMu TeoJorMuecKkoro 
CTpoeHus. Kak oTMeueHO, OJ1I0KH, pactiouvioxKeHuble K BocToKy oT IlouspHo-Y pasb- 
CKOH 30HbI CMATHA, XapaKTepH3ylOTCA pasBHUTHeM JPeBHUX MeTaMOpduyecKHX 
MOpo MH OTMMYAaIOTCA [pyr oT Apyra No pacnpoctpanenuio unTpy3uH. V3 zByx 
3alalqHbIx OsoKoB Manutanupipycko-ExransnsicKul XapakTepusyeTca pacipo- 
CTpaHeHHeM KaK HW2KHEOPAOBMUKCKHX, TaK H KeMOpHlicKHx (KeMOpo-cuHHii- 
CKUX ?) Mopox, a Kapckuli — pasBHTHeM NOTH HCKJIOUNTeIbHO HW KHEOpjoO- 
BHUKCKUX (C yaacCTHeM BepXHeKeMOpHlicKUX ?) oTJowKeHuH. Kapil M3 60KOB 
OTIMYAeCTCA TAKKE OlpeeJIeHHbIMH YeEPTAMH COBPeMeHHOTO pewbeta. 

OcoObili HHTepec BBISLIBAeT HAIHUHe 3ABMCMMOCTH pacnipeseseHHiA HATPy3He 
oT 6l0KoBoro cTpoeHus HonapHoro Ypana, UMerollleH HeMocpescTBeHHOe OTHO: | 
meHHve K BONpocaM MeTaJJoreHHuu. CmelvalbHoro H3y4eHHA 3aCJyKUBaeT 
TlouspHo-Y paipckad 30Ha CMATHA KaK 30Ha CBHHILOBO-MeqHOM MuHepasM3alnn. 

i Tloctynuuio 
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* BOJbIIMHCTBO KOHTaKTOB runep6asHTOBLIx MaccHBoB TlonapHoro Ypasla ABAAOTCA TeK- 
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PEOJOLH A 
JI. M. ATAMKUH 


@JIOPA HW PACTHTEJIbBHOCTb KMHEJIbCKOrO BPEMEHH 
B PAMOHE HW)KHEM KAMBI 


(II pedcmaeaeno akademuxom B, H. Cykaueésoim 26 VIII 1960) 


IIpecHoBofnble NecuaHO-rIMHUCTHIe OTMOMKeHHA, H3BECTHbIe MO, HasBaHveM 
MHEJIBCKUX, ABJIAIOTCA CAMbIMH JpeBHUMH TJIMOWeHOBLIMH (MH BooOule TpeTHY- 
IMM) OOPasoBaHHAMM Ha HMKHeH Kame. Ounu 3fecb WIMpoKO pacipocTpaneHbl 
| JOCTHaroT MowHOcTH lo 200—277 m ('°). Onopa KMHEMbCKUX CJOeB U3yua- 
laCb PAJLOM HccuIefoBatesen (1~°, 7, §, 4). Hamu OblH H3y4eHbI CMOpOBO-NbIWIb- 
leBble (bJIOpbl KMHEJIbCKHX CIOeB 13 


2 oOHaxkeHuH uM OYpOBbIX CKBAKHH Ta6auna 1 
aioHa HwKHeH Kampi. Pesysbratol rane passaTua 
B MIpoleuTax) NpHBosATcA B TaOw. 1. malt eye a eee gee 
liz ta6n. 1 scHo, uTo Bo dbsope Boenlnagding sl 5 
MHeA Kambl mpeoOlalaior mpeBec- A 
(ble H OCOOCHHO XBOLHbIe MOpospl. 
13 moceqHUX FaBHyt0 pob UrpaioT Sar ae qoBQA 2 a : os gi 
ocHa u eb. CocHa mpenctaBiena ~~" Abies peogaiing im hy 
cogpozamu Diploxylon (6onpmei Tsuga LAl SONA PEE AY Ss 
actTbio Pinus silvestris) u Haploxy- Picea — 24 |46 |24 | 36 | 16 
bn (Gombutef uacrpio Pinus sibirica),  °ckMMA Eupicea = 22 | 44 |23 | 34 | 15 
: cekilua Omorica Dy o PRod Via) ze 
€lb — cekuuamu Eupicea (6oub- Digie 44127 |46 130 152 
fei uacTbio Picea excelsa) u Omori- nompox Diploxylon |33 |13 |28 | 21 | 48 
ia. OTHOCHTebHO MocseqHelt ceqyerT nogpox Haploxylon |12 |} 14 |18 |10 | 6 
KasaTb, 4TO, MO Halliemy mHeHuIo, /#CTBeHuBIE 10 }410 |10 / 41 | 8 
fe ” — [IIupokoaucrBeHuple Birt ohne jg sheen 
€T OCHOBaHHH CUMTATb, YTO STH Top- Salix HUG TORI art 
ble eJIM pocJIH B IWHOMeHe Ha paB- Betula DOM MOMe (Old (Pago) (tos 0 
wHax Kamp. [opasfo BeposTHee ux i Alnus oye gs ae : ge 
| aBbl H KyCTapHHYKH|O, : 
pouspactanne B ropax Ypaua usu B cus aes yetap 131775143 17.7144 


Curysax, OTKya u Oplma 3aHeceHa 
BlJIbIla Ha UCcJlelyemyio TeppHuTo- 
wo. Ilo-BuyqumMomy, B MuHolWeHe eH cekWMM Omorica MMe Takoli 
ie pasbeyqMHeHHBI, Kak Hu celiuac, HO Oovlee OOWIMpHbIi apeal, BKIOUAB- 
‘Mii M Ooslee CeBepHbIe FOPHble CUCTeMbI, OTKYJa BIMOCMeCTBUM OHH ObIJIM BbITeEC- 
2HbI OJlefeHeHHeM. IIpucyTcTBue TCyrM ABJIAeTCH XapaKTePHBIM JIA Csophl 
MMoleHa Kamp uw MosTBepxKaeTcA HaxoKOoH MCKoNaemoH wimurku Tsuga 
tropaea Menzl. (4). Equuwuno “3 XBOMHEIX elle BCTpeyaiotca Podocarpus, 
ieteleeria, Larix, Cedrus, Taxodiaceae, Juniperus. [biibua ux (3a ucKsro¥ue- 
aem Keteleeria, Larix, Juniperus) qosoKHa CUHTaTbCA TepeoTIoOwKeHHON Kak 
euJly CBoel peqKocTH HM uacTO CMATOFO BUA, TAK M B CHJIY TOPO, YTO 3TH COpMbI 
eI CBOH pacuBeT B Gomee paHHue nepvognl. [Ibipia Larix u Juniperus mio- 
) COXpaHAeTCA H MOSTOMY peKa, XOTA, HECOMHEHHO, 3TH POPMbI BXOJUJIM B Co- 
iaB KHHeJbCKUX JecoB. UTo we KacaeTCA KeTeJeepHu, TO OHA XOpoOLo Npe- 
laBsleHa B alluiepone Kambi HW NosTOMYy AJIA KMHeJIA HE MOXKET CUHTATLCA Tepe- 
loxKeHHOH. 


. O11 
; 
; 


U3 WMpOKOJMCTBeHHEIX Mopod, MpeoOalaioT una wu Ayo. MMerotcsa Takxe 
Populus, Juglans, Pterocarya, Corylus, Carpinus, Castanea, Fagus, Ulmus, 
Acer, Euonymus, Fraxinus, Lonicera, Ho ux yuacTue Bo dJlope HeBeuko. V3 
TPABAHHCTHIX PacTeHHH FaBHYIO POJlb UpaloT BepeCKOBBHIe, JIeOeOBbIe, MOJIbIHb, 
-CJIOMKHOUBETHIe, 31aKH. OctaJIbHble IpefcTaBJleHbl cla6o, HO 4ucO dopm 
3HauHTeJIbHO (24). 

V3 cnopoppix 6osbute Bcero Polypodiaceae, Sphagnum, Cyatheaceae, Ly- 
-copodium. Kpome Hux u3BecTHO elle 11 dopM, M3 KOTOpBIX TaKHe TponMuecKue 
cbopmpl, Kak Marattiaceae, Gleicheniaceae, Schizaeaceae, Matoniaceae, ou- 
XKHbI CUHTATbCA TepeOTJOMKeHHbIMH. OOpatiaeT Ha CeOA BHAMAHHe IIpucyTCTBHe 
-Osmunda u Hymenophyllaceae. Heacno nomowenve Cyatheaceae, Kotopbie 
CTOAT Ha TPeTbeEM MECTE CpeAH CIMOPOBbIX, HO MaJIO COOTBETCTBYIOT OOJIMKY IIK- 
OlleHOBOH dsiopbt Kampt. BosMoxkHO, 4TO OHM BCe *Ke COXPaHHJIMCb B KayecTBe 
PeJIMKTOB, HO, KOHe€4HO, He B BUe JPeBOBHAHbIX MalopOTHHKOB. 

M13 reorpapuyecKuX 9JIeMeCHTOB B KMHEJIbCKUX (lopax, KaK CMOPOBO-IIbIJIbIle- 
-BbIX, TAK HM C@MeCHHBIX, 'IaBHYIO pOJlb MIpaloT rosapKTMYeCKHH (cpeqHee cosep- 
*KaHHE TbLWIbIbI ToapKTHMYecKux cbopM 77%), 10x%KHO-rosapkTHyecKHH (6,6%) u 
TlasleoapKTW4eCcKHM, TOCMOACTBYIONLMe HM B COBpeMeHHOH dslope Kampt. Bmecte 
 TeM HMCIOTCH HbIHe UKE IA c:uiopbl KaMbl 9JIeEMeHTHI, MO3BOJIAIOMIMe Mpo- 
CJI€QUTb CBA3H KHHeJbCKON opt c CeBepHott AMepukol, CpeqHu3semHomMopbeM 
u Bocrounot Asnueti (Keteleeria, Tsuga, Pterocarya, Carya, Menispermum, 
‘Osmunda u ap.). Cpequee cojlepxKaHve MbIJIbIbI STAX UYKALIX COpM CocTaBJIAeT 
12%. | 

KuHesibcKoe BpeMsa Ha HHKHeH Kame, Kak HM BeCb IIMOMeH,— 9TO BpeMaA Toc 
/MOWCTBA XBOHHIX JICCOB, IpH¥eM COOTHOMeHHe A peBeCHOH HM HepeBeCHOH IIbIJIb 
Ibi, paBHoe 100 : 18, roBopuT o CHMOWIHOM OGseceHHOCTH MecTHOCTH. B kaxy+ 
IJ€MCA MpOTHBOpedHH C STHM (haKTOM HaXOMUTCA MMcTOBaA dsopa PHiOHon Cao; 
.6ofbl, omvcanHaa B. VW. Bapanosstm (2-4), B KoTOpoH NMpefcTaBJIeHbI ToOUTy 
UCKJIOUNTEIbHO JIMCTBeEHHbIe H, B OCOOCHHOCTH, IMPOKOJIMCTBeHHbIe MOpospl 
B CBA3H C UCM BOSHHKAeT BOTIpOC 06 ee Ooslee paHHeM BO3pacTe, BOSMOXKHO ake 
HW KHEMJIMOWeHOBOM (°). OWHAKO, HO Halllemy MHeHUHIO, 3Ta Popa JowKHA Obit 
IIpH3HaHa KHHeJIbCKOH M OTHECeHA K CepeMHe KMHEJIA MO CeELYIONIMM NpHunnas 
1) cnopoBo-IbIIbLeBOH CHeKTp TOPH30HTa C KOHKPellHAMH, B KOTOPBIX ObLIM Halil 
JICHbI OTHeUAaTKH, ABJIACTCA OObIYHEIM JIA CepeMHbI KHHeIA C Mpeobsalanue 
COCHbI, HO He WIMPOKOJIMCTBeHHBIX; 2) B CepeMHe KHHeJIA Ha HMKHeM Kame ME 
MMeeM Pe3KOe YBeJIMYeHHe YYaCTHA WIMPOKOMMCTBEHHBIX MOpol, YTO CBUJeTeVIE 
CTBYeT O HaJIMYHM, NOMMMO XBOHMHBIX, HU UIMPOKOJIMCTBeHHEIX JIECOB, OHH U3 KC 
TOPbIX OCTABHJ O CeOe MaMATS B Bue cblopbI Pri6Hot Cao6ofH; 3) moaTH BC 
(POpMHI, 1peAcTaBJIeHHble B Bue OTHeUATKOB B PrOHOK Cio6ose, HalieHbl B BUI 
MIbIIbIbI B CPeHeM KuHese; 4) COOTHOIMIeHHe TeorpacH4uecKHX 3JIeEMeHTOB Bo (lop 
PpHi6HOl Ci06o0fbl XOPOWIO COOTBeETCTByeT TaKOBOMY JIA CMOPOBO-IIbIIbILeBEI 
Op KHHesIA; 5) M3BECTHO,YTO CHOPOBO-IIbWIbUeBbIe (IOPbl OTPaKaloT XapakTe 
PacCTHTeIbHOCTH OOWIMPHOrO paliona, craxKUBaA MeCTHble OTMHUMA, TOrya Ké 
JIMCTOBbI€ HM Ce€MeHHbIe (OPE! OTPaxkKaloT XapakTep PaCTHTeJIbHOCTH KaKOrO-} 
CPaBHUTeJIbHO HeOoOJIbUIOrO y4acTKa. 

J\14 BbIACHeEHUA TOFO, KaKHe THIbI JIeca CyILeCTBOBaIH B KHHeJIbCKoe BpeM! 
HaMH OblJI IPHMeHeH KOppeJAWMOHHEI aHamH3. OH MoKa3as CyM{eCTBOBaHHe Cul 
AYIOWWMX THMOB Jleca: 1) eloBbIe Weca C MpHMecblo CHOupcKOrO KeApa MH MUXT 
(kospulluent Kopperaunu emu c mMuxTo +0,6, c cocHoit noxpoza Haploxi 
lon +-0,6); 2) muxToBo-KeypoBbie jeca (KoxPPUUMeEHT KOPpPeALMU MMXTHI C C| 
CHO Mofxpoxza Haploxylon +-0,7); 3) cocHoBpie meca (cocHa noxposa Diploxyld 
He HMeeT KOppeJIALMM C J pyruMu Moposamy); 4) WHpOKOJIMCTBeHHbIe Jleca C Ips 
oOaqaHveM JIMMbI MW Ay6a, c yuacTHeM TensOJOOUBEIX (opm (rpelkuit opex, 
muHa, rpad, OyK M Zp.), C MpuMecbio TcyrM UM CocHBI M3 Momposa Haploxylo 
‘C OOraTLIM TpaBAHLIM MOKPOBOM (KoOopPHUMeHTHI KOPpeALMM WIMpOKOMMCTBEH 
HbIX Topo: c Tcyrou -++0,8, c cocHo noxpoxza Haploxylon ++0,5, c TpaBa 
CTBIMH pacteHuamu --0,9). Bepesa u cloposble He MOKasaJIM pesKO BbIpaxKeHH 
‘KOpPpeIAIMK C€ KaKMMM-IMOO [peBeCHBIMH TOopokaMu M pocJIn, Mo-BAMMOM 
O12, 


Pa3JIMUHBIX Pumax Jieca. Tcyra, Kak y2Ke CKa3aHO, BXOJHJIa B WIMPOKOJIMCTBeH- 
ple Jieca, HO He B eJIOBbIe (C eJIbIO KOppeALMH HeT), YTO NOLTBepraeTCA M Ha- 
OMKOH WIMWIKH TCYrH B cocTaBe JIMCTBeHHOM qloppt PpOHoh Cuy060- 
at (“). 

PasBUTHe pacTHTeJIbHOCTH B KHHEJI€ MOXKHO PasseuTb Ha 4 9ramia: 

1. TocnoycTBo xBOMHO-Tae@xKHEIX eJIOBLIX JIecoB. EcTb COCHOBBIe Jleca H HeM- 
OrO INMPOKOJIMCTBCHHBIX, B KOTOPBIX HeT TeMJIOIOOMBEIX cdbopM. MaKkcumym 
mbxH. MakcumMyM roJlapKTH4ecKoro IJIEMeHTa H MHMHAMYM YXKAbIX Tellso/I0- 
ABbIX TeorpaduyecKuX IJeMeHTOB. KsiMMaT STOO 9Talla, BEPOATHO, XapakTe- 
M30BaJIcaA Oosee XOJIOAHbIM JIETOM, OoJlee TeMOH 3MMOH H OOJIbIIHM KOwIHUe- 
TBOM OCaJKOB, 4eM celiuac Ha Hw KHeH Kame, u Obl MOXOK Ha COBPeMeHHbIli 
AMMAaT CeBepo-3anafa Esponelickoli uactu CCCP c ee enOBbIMH HM IWHpoKouH- 
TBeEHHbIMH JieCaMH. 

2. IIpeo6afanue cocHoBbIx JiecoB. JLoBOJIbHO BeMKAa POJIb eJIOBLIX JIECOB. 
a3BUTHI WH BKJIOUAIOT TeMJIOMOOUBbIe (OPM! IHPOKOJIHCTBeHHBIe JIeca, HAaMoMu- 
alolliHe sleca cpefHero nosca Anmasauckux rop c Hx Tcyrol, rpa6om, 6yKom, 
meHamu, Gepesoi. MakcuMyM pa3BHTHA YyKIIX TeloMOOUBEIX Teorpaduue- 
“UX QJIeMeHTOB. K STOMY BPe€MeHH, BEPOATHO, OTHOCHTCH cbulopa PriGHOK Cao- 
int. KuMaT CTaHOBUTCA Tellviee MH, MoxKeT ObITb, Cyle; CKopee BCero, OH Ha- 
IMHHAaeT KJIMMAT CpefAHero Mosca Annanauckux rop (cpenuasn Temmlepatypa 
uBapa O°, uioma +20°, MHOrO OCaLZKOB, HeNpOROJMKHTeIbHbIM CHeroBo Mo- 
0B). Takum o6pasom,K cepeMHe KHHeJIA CpeqHAA TemMepatTypa AHBaps MOBBI- 

aetca Ha 8—10°, uTo cooTBeTCTByeT Mepexoy Ha 10r IpHMepHO Ha 7—8° mM- 
OTEL. 
- Co BTOpoH MOMOBHHI KHHEJIA HaYHHAaeTCA MOCTeMeHHOe NOXoOJOLaHHe KJIH- 
ata, KOTOpoe WocTuraeT cBOeroO MaKCHMyMa BO BpeMA BepXHe-akYarblJIbCKOL 
JAHCIPeccHH, a HECKOJIbKO No3qHee HauHNHaeTCA MU OCYyWeHHe, KoTOpoe GyzeT, 
THaKO, He CTONb MPOMO/KHTeJbHEIM. CpequaaA TemnepaTypa AHBaps maja- 
?, N0-BuuMomy, Ha 12—14°, acpefHAA TemMepaTypa UIOIA, BepOATHO, oc- 
leTcn 6e3 U3MeHeHUit. STM KMMaTHNeCKHM 3MeHeHHAM COOTBETCTBYIOT 3-ii 
4-i 9Tanbl pasBUuTHA pacTuTeAbHOCTH. 

3. IipeoO6maqanve XBOWHO-TaeKHBIX EJIOBLIX JIecoB. XOPoOwWio pasBuTHI COCHO- 
ble MW WIMPOKOJIMCTBEHHEIe JIeca, IPH4EM B NOCIeEAHUX POJIb TeMMOMOOHBbIX PopM 
MeHbILaeTcs. 

_ 4. Tocno,cTBo CocHOBBIX JIeECOB, eJIOBbIX HW WIMPOKOAMCTBEHHBIX JIECOB Malo, 
MocsieqHUX UcuesaioT TeMom0OMBEIe (opMbl. MuHHMYyM OVJIbXH. 

TakoBbIM HaM MpeficTaBsAeTcA XOJ| M3MCHEHHA KJIMMaTa HM pacTHTeJIbHOCTH 
i HuKHeH Kame B TeyeHve KMHeJIbCKOTO BpeMeHH. 

Heckombko cioB o Bo3pacTe KHHeMbCKUX OTMOXxKeHH. B HacTosmee Bpemsa 

_B. Kupcanos (°, 1°) orHocuT HX K aK¥arbIIbcKOMy Apycy BepXHero TIHO- 
Ma, BbIJeAA B KavecTBe HW2KHeakUarblIbcKoro Noxbapyca. Ilo Hawiemy mHe- 
110, OCHOBAHHOMY Ha H3Y4CHHH CMOPOBO-IIbIIbILEBLIX CIIEKTPOB KaK KHHEeJIb- 
‘AX CIO€B, TAK H MOPCKOrO akKUarbla, CeLyeT MPU3HAaTb WIA OCHOBHOH yacTH 
fHEJIbCKHX OTJIOXKCHHH CPeMHEMIHOWeHOBLIM BO3paCT, KaK 9TO ena 
‘B. Muptosa (?”) ucamH. B. Kupcanos fo 1957 r. (°). OcHoBaHvem ja STOrO 
KAT SHAUNTebHbIe OTMYMA CMOPOBO-IbIIbUeBbIX CIEKTPOB KMHeJIA OT CIO- 
BO-MIbIIbUeBbIX CI€KTPOB MOPCKOrO akyarbuia (mpeBecHbIX NOpo, B KHHese 
epeqtiem 85%, B akuarbine 94% , XBOMHEIX, COOTBeTCTBeEHHO, 72 u 91%, mMcT- 
(GHBIX 9,7u4,6%; HamMune B KHHese psa TeILIOJOOMBEIX (popM, KOTOPBIX HeT 
aKuarbisie). HaxoaKku B KHH@JIbCKHX OTJIOMKCHHAX CMHM4HBIX YTHeTeHHbIX aK- 
TbIbcKUX (bopM MopcKoH bay (Cardium u Avimactra), no- BUIMMOMY, He 
YT CJly2KUTb OCHOBAHHeM JIM OTHECCHHA KUHEJIbCKMX OT/IO%KeHMM K aKya- 
| UMeHHO MOTOMY, 4TO STH CPOPMbI EMHMUHbI H-YrHeTeHBI. OlHaKO O¥eHb 
OATHO, TO BEPXHAA UACTb KHHCJIbCKUX OTJOKEHHH COOTBETCTBYeT 10 BpeMe- 
‘HavaJly akuarblibcKol SUS i B Oonee 102%KHBIX palionax TloBosnKbst. 


1 Hero akuarbla LOCTaTOuHO Ootereabeas rOBOpuT 66 9TOM. O6 sTOM xe CBH- 
feIbCTByeT HM TOT (akT, UTO BePXHAA “WaCTb KHHEbCKHX OTOVKeHHH MOcTe- 
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IIleHHO, 6€3 KaKHX-JIMOO TepepbIBOB, TlepeXOAHT B MOPCKHe aKY¥aPblIbCKHe OTVO- 
*KCHHA, Ha 4TO MpaBHIbHO yKasbiBaeT H. B. Kupcanos (7%). 


Ka3aHCKHH YTocyfapCTBeHHbIM YyHHBepCHTeT ‘TMocryniisio 
uM. B. HW. Yapanosa-Jlenuna 26 VIII 1960 


IHTHPOBAHHAA JIMTEPATYPA 


1A. Jl. A6pamosa,H.H. A6pamos, Coopn. Akay. B. H. Cykauesy k 75-1eTHK 

co WHA poxenua, 1956. * E.H. AnauosBa, Bor. xypu., 41, Ne7(1956), %B. UM. Ba 
p aHoB, bor. uxypu., 33, Ne 1(1948), *B.U. Bapauos, Mss. Kasancx. pun. AH CCCP 
cep. Ovow. Hu c.-x. Hayk, B. 1(1949). ° B. MW. Bap anos, Sranp paspuTua dophi u pac 
THTeJIbHOCTH B TpeTHUHOM MepHoge Ha TeppHTopHu CCCP, 1959. ® Y. T. Wuctanuos 
H.B. Kupcauos, B. ®. KouetTos, Tp. Ka3aucx. dun. AH'CCCP, cep. reon. Hayk 
B. 5 (1955). * II. UW. Lopogees, Coopx. Axan. B. H. CyKauepy. k 75-neTuIO Co JHA po 
agmenna, 1956. §& TI.W. Lopogees, JAH, 117, Ne3 (1957), *° H.B. Kupcanos 
10.B. CemeuTtToscekuiht, B.A. Ilona auuu, Tp. Kasancx. dua. AH CCCP, cep. reoa. 
B. 4 (1957). 19H. B. Kupcauos, Mss. Kasancx. dun. AH CCCP, cep. reon. nayk 
Ne 7 (1959). 4! T..A. Ky3Heuosa, JAH, 124, No 1 (1959). #2 A.B. Muptosa 
Mas. Kasancx. dbus. AH CCCP, cep. reon., B. 2 (1954). 
! 


: 
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Joxrnanp AkafemMun uayrx CCCP 
1961. Tom 136, Ne 4 


MHHEPAJIO‘H A 


E. WH. CEMEHOB, XYH BEH-CHH u T. A. KANMHTOHOBA 
O HOBOM HHOBHEBOM MHHEPAJIE BAOTHTE 
(IT pedcmaeneno axademuxom H. B. Beaoeoim 27 VII 1960) 


Onucpipaemplt MMHepa Obl ycTaHoBeH B Kutaiicxoli Hapoguoli Pecny6- 
ke E. VW. Cemenoppim u Xyu Ben-cuHom. Kparxue cpeleHia oO MH- 
Jase ObIJIM IIpMBeeHbI, NO JaHHbIM aBTOpoB, B OOsope Ion Iln-xya (4). Mu- 
Jani Ha3BaH m0 roponzy Baotoy 
1yTpenuasa Mourosusa, KHP), 6113 
foporo OH OOHapyxKeH. 


7 ieaOgieweleal 


MexMJIOCKOCTHBI€ paccTOAHHA, H3MepeHHBIe 
mo eO6aerpamMe Oaotuta. JIvameTp Kame- 


Muuepaa oO6pa3yeT B OesIOM KBaplie ppl 97,3 MM. Cu-v3qyyeHue (aHanuTuK 
MeTPHUHbIe, HHOra IpAMOYTOJIb- H. l. Baraauesa) 

@ BLIeJIEHHA pasmMepoM Jo 8—10 co. Fon ee, 

{eTJIMBad CMaHHOCTb B ABYX HalpaB- 4.7.| J Ae pete (toy d, & 
iuax. L[BeT KOpHuHeBaTO-yepHbI. B 

(KUX OCKOJIKAaX MpOcBeuMBaer. Yieub- ‘ gg es lag ak g2gKG 
H Bec d= 4,42 (TeopeTuueckuHi 2 3 | 3°34 |] 42 2 | 4'898 
4). Mukpotsepfoctb 769 xr/mM? 3 SPNgS, A7hoa3s GLP AGTTS 
oo 5,9 mo wikase Mooca). Ontu- A 8 | 2,88); 14 5 | 1,746 
KH  OfHOOCHBIMi, MOMOKUTeIbHI > 5 sold 7. Fs rae 
=2,16, No= 1,94, Ne—N. =0,22, 7 | 6 | 9'49|] 17 | 5 | 07980 
TEHCHBHO I1JleOX pOHpyeT OT YeEPHO-KO- 8 BUH '2 24211048 4 | 0,937 
tHeBoro (NV ,) 0 3eJIeHOBAaTO-%KeJITOFO 9 3. 112,04 || 19 59 |.0,833 
), VN. > N,. Yracanne otxocutesb- 10 Ramee 


‘ClauHocTH MaroHasbHoe. 
'B Muctutyte kpuctanorpapuu AH CCCP B. HW. Cumonos onpenesmu pas- 
ibI TeTparoHasbHOH AYeHKH Ao = 19,68; co = 5,88 A, co/ao = 0,312. O6bem 
aku v = a’c = 2205 A’. IIpocrpanctpenuaarpynna J 41:/a. JteOaerpamma 
fepama mpuBesena B Ta6u. 1, a pesybTaTbI ABYX XHMMYeCKHX aHamH30B— 
ao. 2. OOpasern Ne 1 cofep2Kas HeOONbIyIO MexXaHH4ecKy!0 IIPHMeCb aJib- 
aM Ap. CnekTpasbHbiM aHaJIH30M JONOJHUTeIbHO OOHapyKeHo IIpucyT- 
fe B OaoTute Sr,Mn, V,Cu, Pb,Sn,Cr (cmaObie MHMM). XHMMUeCKHe aHaJH3bi 
lepama mepecuntpiBaioTtca Ha dopmysty Ba,Ti,NbSi,O,,Cl c MosekyApHbIM 
tm 1575. B stom cayyae KOuIMUeCTBO (POPMYJIbHBIX CLHHUIL B 3/IeMeHTapHOli 
ake z= 3,72 ~ 4. OOmul Tun copmyspt — Ba (Ti, Nb)2 SiO7 (z = 16). 
3. 11. Cumonos (°) onpeleul opurnHasbHylo KpHCTaIMyecKyio CTpyKTypy 
'MTa HM BMepBble YCTaHOBHJI B Heli YeTBeEPHbIe MeTaCHJIMKaTHbIe KOJIbila 
MHEKMCJIOPOAHBIX TeTpadss{poB SisOj2 M WenouKH THTAHO-HHOOHeEBBIX OKTA- 
3B. B 9TOM CTpyKType XJlop HaxOZHT ceOe BOMHeE oMpefesIeHHOe MeCTO 
‘WIbIMMX MOJIOCTAX. 
#. HM. Cemenos uv UaKau Ilsi-manb (7) HeqaBHo onucatH B KHP Hospi Mu- 
im Oacdeptucut — BaFe,TiSi,O,, Takxe cofepKallui xJop H HHOOnH 
0 Cl u 0,85% Nb,O;).Kak B GaoTuTe, Tak figs OacepTucute Komlencallua 
fopdHoro 3aMelleHHA THTaHa HHOOHeM HU pO xJlopa OCTaIOTCA He BOUIHE 
imu. B OaoTuTe HaHOoslee BepoxATHO 3aMellleHHe To cxeme Nb**Cl” —> Ti**, 
(obKy aTOMHLIe KosMueCTBa HHOONA M XJOpa MpHMepHoO OfMHAaKOBEI. B To 


B OacbepTucHTe XJIOp pesKo MpeoOsaaeT Ha HHOOMeM. OJHAaKO H B 
Tie 3925 


4 


Ta6autta ~ 
PesyabTaTbl XHMHYC°KUX aHaIH30B OaoTuTa 


OGpasern Ne 1 O6pasen, Ne 2 
!COMMOHEHTHI 
Bee, % aT, KOJIHG. rpynnupoBkKa Bec. % aT. KOJIH 
SiO, Ae 0,236 OF286e— OFOG 4 43,20 0,220 
TiOs 29,33 0,367) 33,65 0,424 
Nb2O5 4d 50 0,087 } ORAS PAYA 010) 10,80 0,081 
FeO: 3°07 0/038) 1°75 07022 
Al2O3 1,62 0,032 Came QbI 
Cr3O3 0,05 =— — 
MgO 0,20 0,004 — 
CaO 0,44 0,007 — 
BaO Bi] 55 0,244 Ole Obl 38,60 0,254 
K20 0,43 0,003 _ 
NasO 0,20 0,007 — 
H.O +0), 52 0,058 — 
Cl Ot 0,057 Bea e 0,065 
Oo ls 0,45 = 0,50 
Cymma 100,34 99,67 | oe 
) 
AvaJIHTUK T. A. Kanurouosa, 1958 r. A. B. Burxogpa, 1959 


39TOM MHHepasie (HM B XJIOpCcosep2KallleM IBUAMAMTe) MOKHO NpelNoaraTb Ha. 
une B CTpyKType GoJIbIIMX NoJocTeH, 3aMOJIHeHHbIX XJIOopoM. Baorut, Oacep| 
CHT, SBAHaIMT (TaK %Ke Kak MW OepH, cofepKallu UHepTHbie Fa3bi), 10-By, 
MOMY, MpekcTaBssloT COOoM MpHposHble KaTpaTbl — BelllecTBa, CMocoGHLIe | 
XPaHATb B MYyCTOTaX KpHCTaJIMYeCKOH CTPyKTYpbl KpyMHble ATOMBI. 

BaoruT BcTpeveH B KBapleBbIX 2KHJIaX BMeCTe C HeEOOJIbINMMH KOJIMYCCTBA 
aJIbOMTA, UleOUHOrO am@uOowa, SrHpuHa, OacTHeSHTa, rasleHuTa, MMpPHTA. ¢ 
THApOTepMaJIbHbIe KBaplleBble XKJbl 3asleraijoT B KBapIWHTax Henoflaseky 
MACCMBa IeJIOUHLIX TpaHOCHeHHTOB. OOpasoBaHve OaoTHTa M Apyrux MHHe 
JIOB STHX KJ, BEPOATHO, CBA3AHO C LWeOUHbIM MeTACOMATO30M. 


‘. Ilocrymuao . 
27 VII 1960] 


HWHTHPOBAHHAA JIMTEPATYPA 


1TIlaH Uu-xy i, Twxun Koacws, Nel0 (1959). 27 E.W.Cemenos, U xau II 
ll a Hb, Science Record, New Series, 3, Ne 12 (1959). °B.W.Cumouoes, Kpuctanno 
cpus, 5, Ne 4 (1960). 
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Joxrrayes Akayxemuu HayrR CCCP 
1961. Tom 136, Ne 4 


HET POL PA@HA 


MW. W. THXOHEHKOB 


Ob OXHOM THITE MOCJIEMAPMATHYECKHX 
METACOMATHUYECKHX MPOWECCOB B IWEJIONHbIX MACCHBAX 


(IIpedcmaeaeno axademuxom I. C. Kopocunckum 20 VI 1960) 


MeracomaTwyeckHe ABJICHHA B IIeJIOUHBIX H HeeJIMHOBbIX CHeHHTAaX V le- 
JHBIX PpaHHTaX H3yYeHbI OueHb cabo. Mexyy TeM OHH HMeIOT HCKJIOUNMTeWIb- 
IMpOKOe pasBUTHe, BECbMa pa3HOOOPa3HbI H OKABbIBAIOT CYILECTBCHHOE BIH A- 
2 Ha POPMHPOBaHHe IWeOUHEIX MOpog. 

Tipu u3syuenuu peqKuX 9JIeEMeHTOB B MOCJIeMarMaTHYeCKUX MOpoOmax wes04- 
X MaccuBoB KosbcKoro nomyoctpospa (XuOuncKuu, JIoBosepcKHl), Ennceti- 
TO Kpsxa (Tatapcxuu, Kulicxui), Bocrounoro Canna u KysHemKoro Awa- 
(Buii-Xemexui, Ax-Cyrckui, Bynan-Kysapcxuit, Becb-JlermoscKnii), Tysi 
aue-XoubeKHH, OpyrTwuckui, Yian-Opruuckul) u Apyrux paiionoBp CCCP 
f(OpOM Obl MpHMeHeH MeTON JeTaJIbHOrO reOMOTHYeCKOTO KaPTHPOBaHUA Tel 
PACOMATHYECKUX TOPOA, KOTOPOe COMPOBOXMaOCb COCTABJIEHHeEM pPa3pe30B 
JECT HX TIPOCTHPaHUA HU H3yY4eHHeEM MHHepaJIbHbIX NapareHe3sucoB. B pe3sy.ib- 
€ IpOBeLeHuA Takoro pojla HcceqOBaHuH yCTaHOBJIeH KOMIMIeKC MeTacoma- 
eCKUX OOpa3s0BaHHH, Pe3KO OTJIMUAIONINXCA OT H3BECTHBIX HM XOPOMIO H3y- 
[HbIX METACOMATHTOB (OpMallu CKapHOB, rpeH3eHOB H T. 1. OTTebHbIe 30HbI 
fPACOMATHYECKHX Tel COXKEHLI TaBHbIM OOPas0M MHMKPOKJMHUTAMH, aJIbOu- 
aMH, CJIOAUTAMH M CYIeCTBCHHO-KBapleBbIMH MOpOaMU, KOTOPble MbI peli- 
‘a€M Ha3bIBATb KBapuuTHTamuH. MetacomatTuyeckue Tea OOBINHO JOKaIH30- 
ibl B KOHTAKTHOM MOsOCe MACCHBOB UJI B Apyrux OcaOJIeHHbIX 30HAX: TeK- 
[MUeCKHX HapyWIeCHHAX, MeCTaX KOHTaKTa Ppa3JIMUHbIX MO COCTaBY H CTPYK- 
)e TOPO UT. A.,— pacnowarajomjuxcA KaK BHYTPM MACCHBOB, TaK HW 3a-UX 
JeNaMU, BO BMelalomlMxX Moposax. B cBA3H C 3THM MeTaCOMaTHYeCKOMY 3a- 
IeHHIO MOMBepraoTcA He TOJbKO HeteJIMHOBbIe H I[eJIOUHbIe CHeHUTH! HJM 
lOUHbIe TpaHHTHI, HO HU Pa3sJIMUHble BMeILaIOMlMe HX MOPOAb (C1aHUbl, H3Be- 
KU, KBapUMTbl H pasHooOpasHble NO cocTaBy Oovlee [peBHNe H3BeEp2XKEHHbIe 
)OMbI). 

MeracomaTutpt o6pa3yioT 2KHJIbHbIe, JIMH30BHHBIe 1 ITOKOOOpasuble Tea, 
@kKxKe MOJIOCbI H MOMLHbIe JMHeMHble 30HbI. Pasmepbi JIMHeHHbIX 30H MO MOLLI- 
TH ZocTHraroT 300 M, m0 HIpOcTup aHMio 1 KM H oO NageHuio 300—500 m. O6nr4- 
BCTpeyvaloTcaA xKuIbI ZHHOK 100—300 m npu momuoctu 1—20 m. Tena o6.a- 
OT XapaKTepHOH, OObIMHO CHMMeTPHUHOH 30HaIbHOCcTHIO. JIA mMeTacomaTH- 
, 3aJleraroluluX B Ppa3HbIX Moposax, W3yYeHbI CJIeAyIOULMe MPMMepPbI 30HAaVIb- 
wu (OT OOKOBBIX MOpO, K WeHTPy KU). 

1. XuOuuckui maccus, r. HploopxAspnaxk, 2%KHJIbHbIe Tela B POHAMTAX MOLI- 
B10 B cpefHem 50 mM. SoHambHOcTL: dbowAuT <— KapOoHaTH3HpoBaHHbli 
HOMeHe ILI oiatuT < MerMaTOWAHbIi MHKPOKAHHUT <— IpusmMaTMyecKH-3ep- 
MThii (H CaxapOBHAHbI) ambOMTHT <— KaBepHOSHBI aMbOHTUT C KBAapIleM 
BOUT palvanbHO-Jy4HCTHIN). 

2. XMOMHCKMH MaccuB, Tr. HamyalisB, CepH MeJIKHX YKMJIbHbIX TeJI B MOMKH- 
MOBLIX HedeJIMHOBLIX CHCHHTAX. SOHAJIbHOCTb: NOHKWNHTOBbIN HedeMHOBDIN 
‘HT (pHcuoppHT) <— KapOoHaTH3MpoOBaHHbIit HM OCMOLeHeIbIti pucuoppur <— 
fermarouuast NOJeBOMINATOBAA Moposa <— MpH3MaTHYeCKH-3ePHUCTHIM aJIb- 


_ XuOunexuit mMaccuB, Tr. JlecTHBapa, MeJIKHe *KMJIbI B THeHCaxX y KOHTaKTa 
(eIMHOBLIMH CHeHUTaMH. 3oOHasIbHOCTb: THelic <—- M3MeHeHHBI’ rHelic Cc 
HaTOM UH  (pJIOOPHTOM <— OJIMrOKJa3MT <- MHKPOKJIMHUT <— NpH3MaTu- 
KM-3€PHHCTHIM HM CaxapoOBUHbI asibOMTHT. 
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4, Jloposepckut maccus, r. BaByGex, moujHpie (100—500 m) xuuooop< 
Hble Tela 3asleraloT B KOHTaKTe HedeJIMHOBbIX CHCHHTOB HM THeHMCOB HM pa3sBHB 
\OTCA OJHOBpeMeHHO TIO TeM H ApyruM. Teomorvueckuit paspe3 MpHBezeH | 
puc. 1, 3oHambHOCTb: JIyABpHT <- KapOoHaTH3MpoBaHHbI JIyABpHT <— MUKp 
KJIMHUT <— TIpH3MaTHUeCKH-3epHUCTHIN HM caxapOBHAHbIM abOUTUT <— KaBepHC 


CxB NS CnB.NT 


Q 1 20 30 40m 


7 RSS fect} 2 Wes |e ale 
‘lh ae ay pees 


Puc. 1, Mopconorua u cTpoeHHe Te, o6pa3y10- 
MiMXCH B Mpowecce mocMeMarmMaTH4ecKOl CHeHH- 
TH3auHH (r. Basu6en, Jloposepckui MaccHB). 
7 —smenjaiomve mopomp: 1 — nerMaToHuAHbli 
HeeIHHOBBI CHeHHT, 2 — MaCCHBHbIfi Me3OKp ato: 
BHI. He@eJIMHOBLIN CHeHHT, S— 9THPHHOBBIM Jy AB- 
pur, 4 — nuarnorneiic; /] — mocnemarmaTuyeckue 
oOpasoBaHHa: 5 — omuroKnasHT, 6 —rpaxHTOHI- 
+ HbIM MMKpOKJMHAT (H3MeHeEHHBIM JIyABpHuT), 7 — 
* MaCCHBHBIM MAKpOKJIMHUT, 6 — aJlbOHTHTLI H y4a- 
CTKH HHTCHCHBHOM allbOuTH3auHH, 9 — npezmosa- 
raeMble PpaHHIbl MexKAY BMeLLalONHMH (HCXOMHEI- 
MH) TopoyamMu 


JIbHbIX M€TACOMATHTOB 3aJIeraeT OHOBPeCMeCHHO BO BMeLLaloleH MACCHB CJIOMCT 
TOJIM€ MpaMOPpoOB H MeCuaHHKOB H Hee JIMHOBLIX CHeCHHTOB.B curydae samenle 
BMEULAaOLNHX MOPO YCTAHOBJIeHa CJIEMYIOULaH 3OHAJIbHOCTb: KBapIleBbIii Tec 
HHK <— KYMMMHITOHUTOBBIM KBapUMT <- MarHeTHT <— aBrHTOBbIii KBapLHT, B 
JeJIbHBIX yuaCTKaX KapOOHATH3HPOBaHHbI <— OJIMPOKMa3HT <—- MAKPOKJIMHUT 
<— IIPH3MaTHUeCKH-3epHHCTHIN WM CaxXapOBHHI aybOuTHT — OKBaplleBaH 
AJIDOMTHT HM CYLIECTBEHHO-KBaplleBble MOpOsbl c cyabdusamu. B aHHom c 
yYae OCOOCHHO HHTeCHCHBHOe pa3BUTHe Mpollecca MocseMarmMaTu4eckoH CHeH 
3a HaOMOaeTCA BAOJIb YKHbHBIX TeJI HeCeJIMHOBLIX HM ULeJIOUHEIX cue 
TOB, 3aJleraroujMxX BO BMelalolle Tome. IIpu samemenuu HecbesMH-cHeH 
BbIX Il€CfMATHTOB YCTAHOBJeHa CJIeLyIOllad MOCeLOBaTeJIbHOCTb B OOpas0Ba 
MNOpod: KapOonaTusanua UM (pOOPHTH3aluA NerMaTHTa <— MUKpOKJHHU3Aa 
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HbIM aJIbOHTHT C KBapliem (pay 
AJIbHO-JIYIUCTHIM aIbOUT) —> TIpP 
MATHYeCKH-3epHHCTHIM MH caxap 
BULHBIM aibOMTHT —> MHKPOKI 
HUT—> OJIMPOKa3HT —>KapOouat 
3HpOBaHHbI rHelic Cc OMOTHTOM 
cbarooputom — ruelic. Meracom 
THYecKHe MOpOsb STOrO§ patio: 
JleTabHO OMHCaHbl B creas 
HOH cTaTbe (?). 

5. Ulenounpie cnenutsl p. A 
Cyr (Boctounpilit Caan). JInH300 
pa3Hoe TeJIO MeTaCOMATHTOB MOI 
HocTb1o 70 100 mM 3auieraeT Ha KO 
TAKTe H3M€HEHHOLPO B CHEHHTO-H 
PHTbI KCCHOJIMTAa NOpdUpHToB UI 
JIOUHBIX CHE€HHTOB. SOHAJIbHOCT 
CHeHUTO-HOpHT <— OMOTHTH3H 
BaHHbIM H KapOoHaTH3HpoBaHH 
CHeEHHTO-JHOPUT C (pJIOOPHTOM 
OHOTHTUT<—NerMaTOHAHBIH MUK 
KJIMHUT<— IIpH3MaTHUeCKH-3epHI 
Thi HW CaxXapOBMAHbIN albOUTHT 
X%KUJIbHaA NMopofa KaBepHo3sH 
aJIbOHTHTAa C KBaplieM, OOorally 
Had WHpKOHOM HM S9BKCeHHTOM, 4 
CYILECTBEHHO KBapleBble MOpo, 
(KRapIHTHTBI). 

6. IIuuexombcKHH mMaccuB 
(peJIMHOBBIX CHeHUTOB (Tysa). [ 
JIOCa M€TACOMATHTOB JJIMHOK 
700 M, MoutHOcTHIO 20 50 Mo. 
HAJIbHOCTb: HeeJIMHOBBIM cHe 
<— OHOTHTH3HpOBaHHbI HW K 
OoHaTH3MpOBaHHbl HedeJHHOB 
CHe€HHT <— MerMaTOWJHEI M 
PpOKJIHHUT (ON0KH — peJIMKTB 
aJIbOMTHTe) <— aIbOHTHT <— OK 
PpleBaHHbI aIbONTHT. 

7. Ilwge-Xowpeku Mace 
yuactok Kapa-Agpip, cepua 


lerMaTHTa (CTpyKTypa MermMaTHTa ele COXpaHseTcA) <— HeeHHOBbIN aJIb- 
THT (He*eJIMH peJIMKTOBDIM) <—- MapHynouMT (HedeIMH MepeoTO*KeHHI) <— 
wibOuTHT. IIpH 9TOM BMellaloliue MerMaTHT MOpofbl MofsBepraiTca MHTeH- 
HBHOMY OCJOJeHeHHIO. AHasIOrM4HaA NOCJIeCIOBAaTebHOCTh MmpeodpasoBaHua 
KUJIbHBIX TeJI ULeJIOUHEIX MOpo HaGsofaer- 

s'°B MapvynoubcKoM IleslouHOM MaccHBe, ? * ‘ 

; KOTOPOM MerMaTHTbI HV [pyre  %XKHJIbHbIC 
JOPOMbI 3asleraloT B KCeHOJIMTe MMpOKceHH- 
OB, a TakoxKe B palione p. UaBau (Boctou- 
Ibi CadH), Pe pa3sBHTbl %KHJIbI HedeHH- 
WMCHHTOBbIX IefMaTHTOB B CJaHIlax. 

CpaBHUTeJIbHOe H3y4eHHe MeTaCOMATHTOB 
[O3BOIH€T YCTAHOBUTb OOMIHe 3aKOHOMepHO- 
TH UX cTpoeHua. [naBuble THMbI Mopoy (30- 
(bl) pactOslararoTcd B CleLyroulel MocJleqoBa- 
eJIbHOCTH OT WeHTpa Tel K UX Nepudepuu: 1) 
KUJIbI, JIMH3OBHHbIe Tesla CyiI[eCTBeEHHO KBap- 
[eBLIX MOpoy (KBapIHTHTHI) H paluasbHo-sy- 
mcToro ambOuta; 2) caxapoBusHble u mpHu- 
MATHYECKU-3eEPHUCTbIe aJILOMTHTHI; 3) MHK- 
JOKJIMHUTEI, HepeKO oKalimsasioujHeca mpe- 
LIBUCTHIMH 30HAMU CJOAuTOB; 4) KapOonHarT- 
ible WH IpJIOOPHTOBbIe KUJIbl BO BHEeLIHeM 
ypeoie KapOoHAaTH3alHH u -pOOpHTH3ayuH 
lePBHUHBIX MOpos. 

B ruaaBHbIX 30HaX YCTaHOBJIeHbI CJlely- 
OMe MHHepaJIbHble MapareHesucpl (OT WeHT- 
Ja K  MepHcdepun): 

SOHEI pafuadbHo-slyuucToro aibOuTa 
VIILeECTBEHHO KBapIeBbIX TOpok CJOKeHDI 
WIbOHTOM HM KBaplleM WJM TOJIbKO KBAapIleM. 
3TOPOCTeNeHHbIe MMHepadbl MpelcTaBJeHbl 
[Mp KOHOM, HJIbMeHHTOM H B IeJIOUHBIX CHeHH- 
‘aX — 9BKCeHHTOM. P 

; wc. 2, Cxema CTpoeHHa meTacoma- 

[IpHsMaTwueckH-3epHUCTbIe’ asIbOMTHTEI:  tyyeckoi KONOHKH Mpouecca nocae- 
imbOuT (g0 Ne 7—8) + 9rHpHH; B MapH-  Marmatuueckol cuenuTusanuu. 1 — 
MOouMTax joOaBiaetca Hedemun. M3 Bro- KBapllesnie nopogb (KBapuHTHTEI) 4 
JOCTeIeHHbIX KOMMOHEHTOB BCTpeyaioTcs Wup- aay 2 BETS HSEHOLO OR ADUER A> 

— payHabHO-sJyuHCTH  aJib- 
(OH, MMpoxuiop, OpuTomuT, MarHeruT, ama- 6ut, 3 —ansOututsl, 4 — muKpo- 
‘MT. B MaccHBaX IeIOUHbIX CMeCHHTOB \ HK KAMHHTHI ,5—OWOTHTHTEL ,6—30HbI Kap- 
‘PAHHTOB OTMe4EHEI, KpoMe Toro, (epriocoHHuT, Gonatusanua, 7 — KapOonaTabie Hun 
‘alouIMHUT. (mtoopuToBLte XKHJILI, S — BMeLLalQ- 
Rare demonh 5 Py me nopoyb, 9 — TpemHHEI « 
POKJIMHUTHI: MMKpOKJIHH + 9srupH 
BruT WAM wenouHOH amudo1. Bropocte- 
leHHble MMHepaibl: WHPKOH, WJIbMeHMT, MHpOXuop, ceH, amaTHT, MarHeTHuT 
I ap. 

_ Kap6ouatupie, PaOOpuTOBbIe, WeoUTHbIe NoposL. TlomHMoO rviaBHbIX MHHe- 
‘a0B, MpeCTaBeCHHBIX KaJbIMTOM, (JIOOPHTOM HM WeoHTaMu, B HUX uacTO 
leTpeyaroTca KapOoHaThI peKHX 3eMe/Ib (OACTHE3HT HM MapusHT), a TakxKe ala- 
ar. 

_ Heo6xogquMo 3aMeTHTb, 4TO B OTACbHEIX 30HAX XHMHYECKHH COCTAB MOJIEBbIX 
Bae amM@u60.1I0B H MHpOKCeHOB, Kak ipaBusJiO, MOCTOAHeH. 

_ HaOmogaetca cileqyrouyad mocseqoBaTesbHOCTb o6pa30BaHHA MeTacoMaTH- 
eccunx nopog. [lepBpimu pesyAbTaTamu BO3ZelCTBUA PaCTBOPOB Ha BMenaloulve 
PON ABIACTCA KapOOHATH3AIIMA, WeOUTH3aANHA u PNOOPpUTH3aNHA Le0U- 
BIX MOpos. SaTem, B yuacTKaX KapOoHaTH3alMH MeCTAMH MOABJIAIOTCA MeJIKHe 
JOKHIKH CIIOMATOB (OMOTHTA), KOTOpble OKAMMJIAIOTCA 30HAMH HHTeCHCHBHOM 
aHKPHHMTH3alMH. PKUIKM CIOMUTOB HepeKO CBA3AHbI C MaJIOMOLIHbIMH 30- 


919 


« 


HaMM CJIOJMTOB, KOTOPble HaXOMATCA BO BHEWIHHX YaCTAX MHKPOKJIMHUTOB. Mu 
KPOKJHHUTbI 3aMelaloT CJIOMMTHI, BCJIeCTBHe Yero TO TepHdepHH HX 30H Ha- 
6uOMaeTCA Macca PeJIMKTOB OHOTHTA CpeqH MHUKpOKJHHAa. Kpome Toro, MesKHe 
ANOMU3bI MAKPOKJIMHUTOB HEPeAKO MepeceKaloT CJIOLUTHI M B STHX CLYYaAX TaK- 
xe COMep2xKAaT MHOFOUNCJIEHHbIe PeEHKTH! OMOTUTA. MUKPOKJIMHUTHI B CBO O4e- 
pellb BO BHYTPeHHHX YacTAX HX 30H NOMBepraloTcA HHTeHCHBHONM abOUTUSAalLHH 
HW 3aMerlaioTcA GlacTHuecKHM arperaTOM TIpH3MaTH4eCKH-3epHHCTOrO aJIbOUTA. 
[IpoxUJIKH aJIbOUTHTA Bcera pacceKaloT MUKPOKJIMHUTHI 10 pasJIM4HbIM Hanpas- 
JeHuam. [lepexogbl OT caxapOBHAHOrO aIbOMTHTA K PaMaJIbHO-JIYYHCTOMY aJIb- 
OUTY WeHTPpabHOM 30HbI OObIYHO JOBOJIbHO TocTeleHHbie. EcM B WeHTpe KAI 
oOpasy1ioTcA KBapleBble MOPOAb, TO pafMaJbHO-yancTHl ambOUT oTJemAeT 
UX OT CaxapoBHyHOoro abOuTa. B peqKHX ciyyanx HaOmmofaeTca Hemocper- 
CTBeEHHOe 3aMeljeHHe KBapleM CaxapoOBHAHOrO alLbOuTa. Takum oOpa3om, mocJie- 
JOBATebHOCTh OOPasOBaHHA OTJCJbHbIX 30H COBMAaaeT C OUEPEAHOCTbIO UX pac- 
MONOMKEHUA OT NepHdepHu Tel K UX IWeHTpy. | 
[IpuBemeHHbit dakTHYeCKHH MaTepHaJI MOSBOAeT YTBepKLaTb, ITO H3y4eH- 
HbI€ MeTACOMATHTbI OOpa3syioTCA B pesysbTaTe PaSBUTHA eMHOTO MeTACOMATH- | 
yecKOrO Mpolecca, BKNOUAarOMero CeLyIoUHe TaBHble CTaqMu: KapOonaTusa- | 
IMS <— MUKPOKAMH3allA <— aJIbONTH3allMA <— OKBapleBaHHe. 
MeracomaTnueckasd KOJIOHKa 3TOFO Mpollecca u300paxKeHa Ha puc. 2. Xapak- 
TepHOM YepTOH KOJIOHKH ABJIAeTCA ee PAaCHATYTOCTS No BepTuKaH. Ilostomy Ha | 
OTJI@JIbHbIX IPOSHOHHBIX Cpe3aX MOXET BCTPETHTbCA TOJIbKO OMHA HJIM Be 30HEI. | 
Ilo sto xe MpwuNHe THIIOBLIe 30HbI YaCTO KOHTAKTHPYIOT HellocpesCTBeHHO 
C BMeLLaIolulHMH Tlopowamu. XapakTepHble OCOGeHHOCTH CTPOeCHMA Tel H MHHE- | 
paslbHOrO CocTaBa MOPO CBUJETEbCTBYIOT O TOM, YTO OHH OOpPasyioTCA pH pas- 
BUTHH MHPUIbTpalHOHHOrO MeTacoMaTH4eckoro Mpouecca. Ha ocHoBaHHH cpaB- 
HeHHA MHHepasbHOrO COCTaBa MepBHUYHbIX MOPOA H MeTACOMATHTOB MOXKHO Cile- | 
JlaTb BbIBOL O TOM, 4TO PIaBHbIMH KOMMOHeEHTaMM pacTBOpoB OplwiHw HO, COs, 
F, Cl u SOs 4 4TO OHH MMe pe3KO BbIPAKEHHbIM KHCJIOTHBIM XapakTep. Ilesoun | 
WM [pyre KOMMOHEHTEI pacTBOPOB, MO-BUJMMOMY, 3aHMCTBOBAJIHCb M3 BMeLiaiv- | 
IWZX Mopoy. YuvTbIBAA HCKJIOUHTeEbHYIO POb WesoueH B LaHHOM Ipoltecce, 
MOXKHO IpeqnosaraTb, YTO Wid erO pasBUTHA HeOOxoAMMO OOoralleHve NepBuy- 
HbIX MOpoy WeslouaMu, H Wpexse Bcero HaTpvHeM. IOBeHHJbHBIM XapakTep peJ-, 
KMX 9JIEMCHTOB TaK%Ke COMHUTeJICH, MOCKOJIbKY OTMe4eHa 3aBHCHMOCTb HX 
clelMaM3aluu u cojlepKaHult B MeTaCOMATHTAX OT CocTaBa H KOJIMYeCTBA Pel- 
KUX 9JIEMCHTOB B HCXOQHbIX Moposax. | 
BpeMeHHsle COOTHOWeHHA H3yYeHHOrO Mpollecca c ApyrMMu mMpoweccamn| 
MMHepalooOpa30BaHHA YycTaHaBsIMBaloTcA ueTKO. ANbLOMTHTLI, MAKPOKJIMHUTEI 
WT. Ik. OOpasyloTCs M03%Ke KOHTAKTHBIX MOPOM CTAaMH MarMaTHYeCKOTO 3amellle-| 
HHA (MarHesHaJIbHbIX CKapHOB U (peHHJIOB) HU 103%Ke MerMaTHTOB, T. e. B TocJe- 
MarMaTHyeckuh 9Tal POpMupoBaHnHA MaccuBos. [locKombKy xe OCHOBHAA Macca 
M€TACOMATHYeCKHX TOPO MoO CcocTaBy COOTBeTCTByeT CHe€HHTaM, MBI lpejia- 
#aeM HaSbIBATh STOT Mpollecec —NpomeccomM MocnweMarMaTuHue-| 
@xoh cuenutusanun. Io KaaccuukalMu mMeTacoMaTu4uecKux mpo-| 
Weccos, paspadorannolt JT. C. Kop»xuuckum (+), mpolece mocemMarmMaTHyeckol | 
CHEHUTH3allMH OTHOCHTCA K ABJIGHHAM OKOJIOKOHTAKTOBOTO BbILMeJadMBaHHs. 
BaxknocTb H3y4eHNA Mpollecca ompesesAeTCA TeM, 4YTO OH ABJAeTCH OHUM 
M3 OCHOBHBIX MIpOleccoB MocsleMarMaTHYeCKOrO WpeoOpas0BaHHA WeJIOUHBIX T10-| 
po HM C HMM YaCTO CBA3aHO OOpas0BaHHe KPYNHbIX MeCTOPORZeHHH HUOOHS,| 
WMPKOHHA, TaHTasla, peqKUX 3eMeJIb, HTTPUA M DPyruxX PeAKHX SJIeMeHTOB. 


UncrutyT mMuuepanoruu, reoxumun Tloctynusio 
H KpHCTaJIOXMUMHU peRKHX 9JIeMeHTOB 15 VI 1960 
Akajemuu HaykK CCCP 


WHTHPOBAHHASA JIMTEPATYPA 


‘H.C. Kopwxuuckuii, B xx.: OcHosnpe mpo6lembl B yyeHHH O MarMaToreHHBLx| 
PYAHEIX MecTopoxyeHHAX, Man. AH CCCP, 1953. 2? U.11.TuxouneuKkos,P. II. Tuxo 
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TPEOXHMH # 
r. ©. MOJIMKAPMOB 


POJIb JETPHTOOBPA3SOBAHHA B MHFPALHH 
CTPOHUMA-90, WESHA-137 HW WEPHS-144 


OlibITbI C MOPCKOH BOJOPOCJIbIO CYSTOSEIRA BARBATA 
: (IIpedcmaeaeno axademuxom A. JI. Kypcanoesim 8 VIII 1960) 


| Qafaua BEIACHeHHA poH JeTpUTOOOpasoBaHHA B AadbHelileli mMurpalun 
SKOJIOUHBIX MPOAYKTOB eJeHUA, AKKYMYJIMPOBaHHbIX MOPCKMMH. OpraHus- 
aMM B Ipollecce 2KU3HEJeATeEMbHOCTH, BXOJUT COCTABHOM YaCTbIO B MpobsJemy 
AXOPOHEHUA PalHOaKTHBHBIX OTXOJOB B MOPAX M OKeaHax. JlelicTBuTeIbHO, 
OBH2KHOCTh XMMHYECKHX JJIEMeHTOB B Ovocdepe OMpefetAeTCA He TOJbKO 3a- 
OHOMEPHOCTAMH HX HaKOMJIeHHA H OOMeHa B 2XHBOH Ovomacce, HO H CyAbOOH 
ocule rHOenM opraHHsmos. Ilostomy co3qaHve oOOUIHX MporHo3s0B NoBeqeHHA 
SKOJIOUHBIX PAXMOM3ZOTONOB B OFpaHH4eHHbIX y4acTKaXx Ouocdepb!l HEBOSMOKHO 
33 MOSHAHHA XapakTepa HX MHTPallHH UP passoKeHHH KJIeTOK UW TKaHel OT- 
epIuHX OpraHH3MoB. 

Kak y>xKe Noka3aHo Hamu (*), KoaddulMeHTb! HakomsieHua Sr°° (B pacuete 
a CbIPOH Bec) B Pa3JIHYHLIX BHaX MOPCKHX OYPbIX BOLOpocMeh COCTAaBMAIOT 
scaTKH, Ce'44 — coTHH. B cBa3H Cc 3THM, OOBEKTOM AIA HAcTOAIMero Uccueso- 
AHH Oba H3OpaHa Cystoseira barbata (Good. et Wood.)— HanOoslee Macco- 
1H B UepHom mMope BHA Oypbix BOJopocseli H HCTIOMb30BaIHCb BarkHe Hine 3- 
yaatenmu: Sr®°, Cs!87 9 Cet44, 

ONBITEI NP ABOHHOH NOBTOPHOCTH OTJe/IbHbIX BAaPHAHTOB CTABHJIMCb B CTeK- 
AHHBIX Cocyfax c 2,5 JI NpodusbTpOBaHHO MopcKOH BosbI. KoHWeHTpallua 
<THBHOCTH KaxkKoro usoTOMa cocTaBsAa 10 wCu/a. [pods Bogb (napasmesb- 
se, 10 1 Ma) H TasINOMOB BOJOpoceH UH MpOAyKTOB HX pasomeHHA OTOUPA- 
ACb 4epes pasJIMUHbIe MPOMeKYTKH BpPeMeHH, BIOTb TO 32 un 64 CyTOK. 
KTHBHOCTb BHOCHJIaCb OMHOKPaTHO, MOPCKasi BOJa He CMeHAIaCb H He a9pHpo- 
ajiacb. Byfyuu TpeOoBaTesIbHBIMM K YaCTOH CMeHe BOJbI, BOLOPOCIH B HauINXx 
SOBHAX HAYMHANM OTMUPAaTb MocJe 4 CyTOK, NOMHOCTHIO passaraacb K KOHILY 
Ibita. Bofopocim WIM UX OpraHwuecKHe OCTaTKH OMOaCKMBAaIMCb B YHCTOL 
opckoH Boze, o6c yINMBaHCh Ha PUJIbTPOBabHOH OyMare, Mocie yero oMpe*, 
IAJICH UX CbIPOH Bec, a Nocse CyWIKH JO NOCTOAHHOTO Beca — HM HX CyXxXOls 
aC. TIpo6 BOJbI BbINAPHBAIMCh Noy, HApakpacHoli namnoli. M3 nopowKa Bo-% 
jpocieh MpMroTaBMBaINch NapasedbHbIe Npods! no 10 mr B cTaHsapTHbIXx 
TIOMMHHEBEIX Tapesioukax. CueT mpo6 npousBoxHJica Ha ycTaHoBKe b- 2 ¢ Top- 
IBLIM CUCTHHKOM B CBHHIOBOL samiute. TouxocTh cyeTa cocrapaasa 3%. Camo- 
I ouleHve B mpobax oTcyTcTBOBaO. BBoqusacb NompaBKa Ha pajlMOaKTHBHBIIi 
acnay Ce*4. AxtTuBHocTb mpo6 co Sr®° usmepsuiacb mMociie ycTaHOBJIeHHs! 
apHopecua c Y°*. KoocbpuuHeHTb! HaKOMIeHHA (OTHOWeHHe akTHBHOCTH | Tr 
jopocsM K aKTHBHOCTH | MJI BOs!) WIA yoOcTBa PpaccUHTHIBaIMCh Ha CbIpol 
=. 
Ms ra6n. 1 cnenyer, uro B cmyuae Sr®? na6mogaetca peskoe MafeHue ero KOH- 
2HTpalun (0 KOTOPO! MbI CYMM HO AKTHBHOCTH) KoatppulvenTos Hakomie- 
asi B WHCTOSHpe BcKope Hoce ru6enu BosopociieH. CrleqyeT OTMeTUTH, 4TO 
'MupaHwe MaKpodUTOB 4eTKO pervcTpupyeTcA He TOJIbKO BHU3YaJIbHO, HO HM IO 

€THOMY YBeJIMYEHHIO OTHOUIEHHA CbIporO Beca K CyXOMY. O6pauiaeT Ha ceOa 
qunanue BbIXOZ Sr’? U3 OTMUpPatolleh IWLMCTOSHPbI LO KOHILEHTPallMHn ero B OK- 
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WAG ii 


16 cyTOK | 32 cyTOK 


| 1 cyTKu | 4 cyToK | 8 cyTOK 64 CyTOK 
Crpouywnn-90 
a 11,4 15,4 3,6 3,4 3,5 re 
6 17 18 2 2 { = 
8,7 18,3 12,5 12,2 17,4 av 
ILe3 uu-137 
a | 3,8) 8,3 Oe S Ont Zoe 31,8 
pl 347 15 19 37 34 53 
6 | Lao One 1350 16,8 AHO Ton 
ILepuu-144 
a 49,4 D7 58) 67,4 OOM 80,7 70,4 
ane os 125 393 585 737 618 
6 | thy S) 2 VA 15,0 ‘NaN 24 Waa 


TlpumMeuanuwe. @—laKTHBHOCTBhIOTMEPWIMX BOMOpOCMell B MMMysbCaX B MMHYTy Ha 4 r cyxoro} 
seca X 104; 6 — KosbbunnenT;sakonmeHun; 6 — OTHOWeHHE CbIporo BeCa BOMOPOCIH K CYXOMy. 


pyxKalouleit Boye (KospPuIMeHT HaKOMeHMA CHMKaeTCA JO eMHUUbI). Hampo-| 
THB, KOHWeHTpallua akTHBHocTH Cs'*’ Ha | r cyxoro BelllecTBa JeTpuTa 3Ha4uH- 
TeJIbHO MpeBbIMaeT KOHMEHTPallMlo AKTMBHOCTH STOFO 2%Ke ussyuaTeiA B 1 rT cy- 
xoro Beca %KHBOH Boopociu. Bmecte cl 
TEM, CO3aeTCA BrleuaTeHHe, YTO STOT 

64 QJIEMeHT JOMOJHUTebHO copOupyetca 
cyTOK a OpraHW4ecKHX OCTATKaX He BCKOpe 
Tlocyle rHOeM pacteHul, a cilycTA He- 
KOTOpbI TMpoMexKyTOK BpeMeHH (Ooulee 


Dao num an2 


32 


4 cyTok/8 cyToK cyToK 


1 
cyTOK 


Crpouunu-90 


z ie ti a “s | a 8cyToK). Xo u3sMeHeHHA KoodpulneH- 
100 | 124 |.133 | 4139 | pe TOB HakoluieHua Cs'?" MOBTOpAeT TO b- 
Ile3uH-137 KO UTO OTMC4UCHHYIO 3AKOHOMEPHOCTD..| 
a | 100 [| 140 | 370 | 278) 383 Jima Ce**4 xapaxTtepHo ysejMueHne 
6 100 | 27 | 247 Wo2e7 | 354 CKOpOCTH c4ueTa H KOS*PPUMHeEHTOB Ha- 
8 100 | 88 | 90 | 73 | ,70 KommeHUA B Mpotecce ru6emu Bosopoc- 
ILepu ii-144 JeH 6e3 «aTeHTHOrO MepHosay. 
a | 100 | 417 | 445 1 140 1) 430 B Ta61. 2 mpHBeleHbl WaHHble 06 u3- 
0 | 100 | 314 | 468 | 590 | 495 MeHeHHM KOHWeEHTPalUuN pasMMUHbIX due- 
8 100 | 62] 42 1:42 | 42 


"ansa MeHTOB B OTMMPalonlMx BOLOpocaAX H 
ask tofopéesch! 6 Gocbouisersmarensenn,  BORMOM cpene, BEIparkeHubie B MpoLleHTaX 
a cmrupuocts ‘BOmHOM cpem. (B npouentax  K COCTOAHMIO Ha 4 cyTKu. Ec Kone 

weHTpauna Sr°° B feTpuTe LHCTO3HpHI 
yMeHbllaetcsx lo '/,—'/; Mo cpaBHeHHIO C ero COJepxKaHHeM B XKMBbIX BOMOpPoOc- 
JAX, TO KOHWeHTpanusa Cs'8* w Cel44 pospacraet, COOTBeETCTBEHHO, B 2,78—3,83 
vu 1,30—1.45 pasa. Tlagenne KkostbdulweHToB Hakonsenua Sr®° (70 6%) u ero 
AKTMBHOCTH B OTMepllei WHcTO3Hpe KoppesupyeT Cc BO3PaCTaHHeM YPOBHA AKTHB- 
HOCTH STOrO 9dJleMeHTAa B aKBapvabHO Bose (fo 139%). HeBpicokue Koad-| 
(PullMeHTHI HaKorieHus Cs 1°? OGycOBMUBAaIOT OTHOCHTebHO HeOOJIbIIOe YMeHb- 
IeHHe efO AKTHBHOCTH B Boge (fo 70%), Torgqa Kak B akKBapHyMax c Cel#4 pes3-! 
koe BoO3pacTaHve Kos@PPuLHeHTOB HakomeHua (BD pas) CompoBoxwMaeTcA He Me- 
Hee Pe3KUM TaeHHeM KOHIeHTpalluH NocmeqHero B BOLHOH cpeme (go 42%). 
Ormeueubt (*) (bakTbl HaKOMeHHA CTPOHIMA B MopcKol Boge. Kak cmemyer 
M3 HalMX JaHHbIX, STOMY Mpoleccy MoxKeT cmocoOcTBOBaTb BO3SBPaT U3ObITKAa 
CBA3Z4HHOTO BOJOPOCJIAMH CTPOHUMA B OKPyKasolyio BOY upu ux ru6enu. Ilo 
BONPOcy 2%e O POM MOPCKHX OpraHH3MOB B MHTpallMn We3suA M Wepua B rHgspo- 
ccbepe Kakue-IM60 TeoxMMuyecKHe JaHHble oTcytTcTBy1oT. Ha ocnopanuu nowy- 
YeHHOrO B HaCTOAeH paOoTe MaTepHaa NpescTaBAeTCA BO3MO%KHbIM OXapak- 
TepH3OBaTb Wesuli M Wepult Kak 3JIeEMeHTHI, JerKO Mepexossative moce OTMUpa- 
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HHA MOPCKHX BOMOpocseH B eTPUT, B KOTOPOM OHM yepxKUBalOTcs C MOBBIILEH - 
HbIMH KOSPHUHeEHTaMH HaKOMJIeHHA NO CpaBHeHHIO C TAKOBbIMM y %KMBBIX 
MAKPOCUTOB. 

Brixog, Sr®° u3 paspyuiaioujeHicaA UMCTO3Hpbl CBA3aH, MO0-BHMMOMY, C Hapy- 
wieHHeM OTHomweHHA Sr/Ca, KoTOpoe, MO ZaHHbIM pAfa UMccmeqoBatenel (* 8), 
B OYpPbIX BOMOPOCMAX MpeBbIlaeT B JeCATKM pas oTHOMeHHe Sr/Ca B MopcKohi 
Boe. BosMoxHO, 4TO yepxKuBaHve B pacMaalolwlHXCA OCTaTKAaX WHCTOSUpBHI 
Cs'8? yw Ce!4, HakOMJICHHBIX elle IPH %KH3HH, OOYCOBMeHO MpOUuHOCTbIO HX Co- 
eCMHeHHM C OpraHuyeckon (paso Werputa (4), a MOMOMHUTeIbHAaA aKKYMYJALUS 
9THX 9JIEMCHTOB OCTATKaMH BOopocelH — yBemu4eHveM afcopOluMOHHOH mno- 
BePXHOCTH pa3pyllaroulMxca TKaHell. 

CyeqoBaTeIbHO, IPH PpaCCMOTPeHHH BOMpOca O BO3MOXHOCTH 3aXOPOHeHUA 
OTXOJOB ATOMHBIX IIPOH3BOACTB B OKeaHbl H MOps, OcOOeHHO B Uepnoe mope (2), 
HeOOXOJHMO YYHTHIBATb, YTO HaHOoslee ONACHbIM paMOaKTHBHbIM 3arpA3HUTeJb 
cpegpt, Sr®®, MoweT mpakTH¥eCKH He, NepeXOLMTb C JeTPHTOM B JOHHBIe OT- 
“JIOMKKEHHA, OCTABAACbh B BOMe HM HaKallMBaiCb MHOTHMH MOPCKHMM 3KHBOTHBIMA 
HW pacTeHusaAmu. Cuutaetca (°), TO Hesb3A OKUAAaTb alcopOuun Sr*? Ha MopcKHX 
rpyHTax axe y moOepexpa. Cs? yacTHuHO, C HeBLICOKHMH KoadppuunenTamu 
HakonweHua (15—53), MoxeT BOBJIeKaTbCA B MOPCKHe OTJO*KeHHA C OpraHu4e- 
-CKHMH octaTKamu. Ilostomy STOT u3y4aTeJb MOXKeT, NO-BUMMOMY, 3HauUTeJb- 
HbIM MepHOl BpeMeHM OCTaBaTLCA B MOpCKOH Bose, MOCTyNaA OTTYIa B XKMBbIe 
oOpraHHsMbl — HakomuTesn nesua. M tompKo Ce**c ero GoubuINMH KOSdpPpuIHeH- 
TaMH HAKOMJCHUA NPOABJAeT APKO BbIPaXKCHHYIO CKJIOHHOCTb MepeXOMUTb yepes 
OTMMpalolly!0 OHoMaccy H MyTeM HemocpesCTBeHHOH COpOWMH U3 MOPCKOli Bo- 
Jibl —B JOHHbIe OTIOKeHNA. OfHako CyllecTByeT BO3MO2%KHOCTbh YyepxKaHuA 
Ce *44 1aHKTOHHBIMM OpraHu3MaMU B BepXHel Toute oKeaHa (7). Mupbimu cao- 
BaMU, BEPOATHBIMH Jeno ABIAIOTCA: Wiad Sr °° — MopcKasx Bosa HM MOpCKue Op- 
TaHH3MbI, Jia Cs'?” — mopcKan Bola, MOPCKe OpraHusMbI MU OTJOMKeHUA Opra- 
HMYeECKOrO MpovcxoxwKeHHA, a fia Ce'*4 — mopcKve opraHH3Mbl UM JeTpUrT. 

Mrak, pu o6pa3soBpaHHu JeTputa M3 OypbIx Bofopocme Sr®° npaxtu- 
YeCKH MOJHOCTbIO BO3BPalllaeTCA B MOPCKYIOBOYy, Torga Kak Cs!3" y Ce!44 
6e3 noTepb NepexoMAT B OpraHvyecKkHe OCTATKH, KOTOPble ellie MOMOMHUTebHO 
CBASHIBAIOT STU U3ZMyUaTeH M3 OKpyxKalollero pacTBopa. 


CepacTonoybcKad OnOJIOrH¥eCKad CTaHuHa 
um. A. O. KopasescKoro Tloctynuvio 
Axajemuu HayK CCCP 3 VIII 1960 
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OKEAHOJIOLH 1 


B. M. KOBbIJIMH 


HOBbIE JAHHbIE O MOWHOCTH JOHHbIX OTJIOKEHHK 
WMHAWMHMCKOrO OKEAHA 


(IIpedcmasaeno axademuxom H. C. Iamckxum 30 I 1960) 


B 3l1-m pefice skcnequuMoHHoro CyfHa «BUTA3b» MpOBeeHbI HCCJeFOBaHHA 
MOIWLHOcTeH JOHHEIX OTJOKeHHH B MuyuiicKOM OKeaHe MeTOOM OTPaxKeHHbIx 
BOJIH. 

Ony6HKOBaHHble JO CX TOp CBeeHHA O MOMIHOCTH JIOHHBIX OTMOKeHHK MH- 
WMcKorO OKeaHa OFpaHHUMBaloTcA pesyJIbTaTaMH paOoT aHTIMHCKOM Kpyro- 
CBeTHOH 9kKcNequiMu Ha «UenemKepe» (*). Pa6oTb B sTOM 9KCMeAMILMH TIpoBo- 
JWMIucb C IpHMeHeHHeM pafMoOyeB, MeTOJIOM MpeJIOMJIeHHEIX BOJIH. HeckoubkKo 
CTaHUMH CileaHo B WeHTpaJIbHOH uacTH oKeaHa. Ha OosbiuiMHcTBe Npoduset Ha 
JiowKe OKeaHa OnpefesieHa MOWIHOCTh OCayouHOrO MOKpoBa OKOJIO 5CO M. 

Hamu npolizexo 2Ba npoduasa. Tlepppi — uepes ABancKul ryOoKkoBogHblit 
*Kes106, BTOPoH — K BocTOKy oT oO. SaH3uOap. IIpoTsxKeHHOCTh KaxKoro Mpo- 
(busia OKOJIO 300 Mush. Kpome Toro, B WeHTpaJIbHOH 4aCTH MpOW3BeseHbI ompe- 
JIeNeHUA MOWLHOCTH OCaKOB B JBYX TOUKAaX OKeaHa. 

IIpuem 3ByKOBbIX KOJIeOaHHii NPOM3BOLHJICA OJHOBpeMeHHO Ha 7—10 rujpo- 
cpoHos (*). BrrBogbl oT rusApocboHOB K YCHMTeAM CllenaHbl 43 MpoBogxoB IIBP- 
0,35, coequHeHHEIX B cBx3Ky. Cuctema u3 7—10 rugpodouoB, OTCTOALLMX Apyr 
oT qpyra ua 100 mM (o6wel npoTs>KeHHocTbIo oKONO 1000 M), nozBemiMBanacb 
Ha MI€HOMNAaCTOBbIX NONaBKax OOTeKaemMoH ChopMbI TaK, 4TO riyOuHa Norpyx*e- 
HUA rugpodouos Opiwia 15 mM. Tloy felictBuem Apelttpa Kopa6A cucTema THApo- 
(POHOB PaCTATHBaNaCcb B MIPAMYIO JIMHUIO. 

McTouHuKOM yipyrux KoJeOaHHi CJyKMIM B3PbIBbI TPOTHJIOBbIX UWlallleK 
Becom oT 2 no 8 xr. TnyOuna mogzBecku 3apsaya BbIOMpanach Cc pacueToM u36e- 
*KaTb MYJIbCalMio rasoBoro My3biIpA HW paBHaAsacb 1—2  (*). B3ppiBEl 3apazoB 
Jleaiucb MexKy KopaOsem MH OM2xKHUM rHApodoHom Ha pacctosHuy 50 M. B xoje 
WCCIeROBaHHA ObilO ycCTaHOBJeHO, YTO AIA NOyYeHHA Oomee HafexKHOH cu- 
CTeMbI HAOJIOJCHUM MOXKHO MPOV3BOLUTb [Ba B3PbIBa C OOOM“X KOHILOB CHCTeMBI | 
THAPOOHOR. SapALbl TPOTHJOBbIX WallieK MOLPbIBaIHCh 3eKTpOseTOHATOpaMA 
C MOMOLLbIO TeOOrHuecKOH NOAPLIBHOM MalUHHKU, C IJeEKTPH4eCKON peructTpa- 
IlMeH MOMEHTA B3pbIBa Ha OclIinMOrpade. 

SByKoBble KOJeOaHuA, MpWHATbIe TuApoPoHaMH, YCHIMBaIMCcb ycuJHTe- 
JIAMM cecmMuyecKon cTaniuu CC-24I] c mpumMeHeHveM 4acTOoTHOH dusbTpaunn 
M perucTpupoBasucb Ha OcHMJIOrpare, TIOB-14, mpu ckopoctuH mpotsxKKu 
(botoment 12 cm/cex. Han6ouee yqauHon OKasaacb Nosioca nponyckanua 0— 
30 TH, NOSBONAIOMaA YeTKO BbILeIUTD NepBbIe BCTYMJICHHA OTPaxKeHHIX BOJIH 
OT OTParKalomiux ropusouToB. IIpu paOote Ha dbusbTpauuu 45—65, 65—90 ri 
BHIeeHHe NePBbIX BCTYIJICHHH OTPaxKeHHbIX BOJH OT MOMMOBePpXHOCTHEIX Fo- 
PHSOHTOB 3aTPYIHEHO B Pe3yJIbTATe HAJOXKeHUA BOJH,OTPAKEHHEIX PasJMGHbIMU 
rOpusoHTaMH. 

PerucTpallua BpeMeHM MpOvSBORMNach 10 CHTHasIaM, MOaBaeMbIX KOHTAKT- 
HbIM XPOHOMETPOM, HC MOMOLIbIO OTMETUMKa BpeMeHH, MMEIOMLEroca B OCIMVO- 
rpade IIOB-14. 

lpm pacuere riyOHH 3aneraHuA OTPaxKalollMxX TOPH3OHTOB CKOpOcTh 3ByKa 
B N€PBOM CJioe OCaKOYHOH TOJLIH MpHHAMaslacb paBHol 1700 M/cek, a Bo BTO- 
PoM CJloe OCaLKOB, JexKajeM nox MepBpim, 2500 m/cex. Takwe 3Hay¥eHHA CKO- 
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pocTeH sByKa ObIM MpWHATHI UCXOA M3 UMeIOWIMXCA JaHHbIX, Mos yGeHHDIX 
paHee B Jpyrux 4aCcTAX OK2aHa MO MeTOJLY NpesOMeHHEIX BOH. M3BecTHO, 4TO 
B OOJIBINMHCTBe CJLy4aeB CKOPOCTb 3ByKa B OCaOUHOM TouMe KOeOeTCA B Mpe- 
neaax 1700—2500 m/cex. 4 
Hamu Opium paccuuTaHbl TakKx%Ke CKOPOCTU 3ByKa B JOHHbIX OCaqKax 10 3)- 
@eKTHBHBIM KOS@uNMeHTaM OTpaxkeHuA. Kosdpuuuenthl oTpaxkenua paccun- 
THIBAJIMCb MYTeEM CpaBHeHHA aMIMVJIMTY MepBoro 
OTPaxKeHHA C AMIIUTYLaMu BTOporo MHOroKpat- 
HOrO OTpaxKeHHs. SaTeM, Cc UCMob30BaHHeM 
cbopmysbt Paes, paccuuTpiBaucb CKOpocTH. 
TlomyyeHubie TakuM OOpa3om 3HayeHHA CKOpocteli 
OYeHb OJIM3KH K 3HaveHHAM, MOJYYeHHBIM mpH 
HCCJIeMOBAHHAX MO MeTOY IpeJIOMJeHHBIX BOJIH. 
CileqOBaTeJIbHO, CHpaBeJIMBOCTh MPpHHATOM Ha- 

MH JIA pacueTOB CKOPOCTH 3BYyKa MO{TBepx- 

_ JaeTca M STHM MyTem. 

) TlepBble BCTYNIeHHA BOJIH, OTPaxXeHHbIX OT 
MOAOWBbI OCAOYHOTO CJIOA, OMpesedAmMcb To : 
HaMOOJIbIMeH WHTCHCHBHOCTH BCTYIJIeHHA OTpa- Puc. 1. Cxema pacnosomenna 
*KCHHBIX BOJIH M MO BBICOKUM Kosppuitventam  Celicmoaxycruueckux cranunii (1) 
oTpaxkenua. PaccuutaHuble cKopocTH 3ByKa B ™ P@spesoB A Nat pence <Bu- 
COAX HVMKe MOMOUIBEI OcagouHOTO cJOA pes- 

KO OTIMYAIHCb OT MPMHATLIX HAMM JIA Bepx- 

_ HHUX coeB cKopoctei 1700—2500 m/cek u paBHsaicbh 5,9—7,0 Km/cex *. JIasee 
10 Bp€MeHH MepBbIX BCTYMeHHH BOH, OTPaxKeHHBIX OT MOOWBHI OCaLOUHOrO 
COA, H MO MPWHATDIM 3HAYCHHAM CKOPOCTH 3ByKa B BEPXHHX CJIOAX OCalouHON 
TOMMIM PaCCHMTHIBAMHCh TIYOHHEI 3aleraHHA OTParKalOllUX FOPH3OHTOB Mi CTpo- 
WIMCb YCJIOBHbIe paspes3bl. 


10103 4509 668 
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Puc, 2. Paspes uepe3 SlBaHcKuli 2e06. Haq pa3pe3om — HoMepa cran- 
wun. J — ocayounbl Co, 2 — NofcTHiaiomHe moposEl 


: Hepspii mpoduap (puc. 2) HawHHasica B TOUKe, pacnosO*KeHHO! K ory OT 3a- 
-ayuow uactu o. Banu (Maspie 3oH-cKHe OcTpoBa) Ha NOABOAHOM ckuoHe. J]a- 
see Mpodusb nepecekan Banuiickylo BnaqMHy, JIexKallyio MexKYy BHeIHMM 
M BHYTpeHHHM xpeOTom SBaHcKol Ayru, WBancKul riyOoKOBOZHBI 2%eN06, 
¢ ruy6unok B stoi uactu 7200 M, uM 3aKaHUMBasICaA Ha lowe OKeaHa, Ha rlyOu- 
He 3430 m. Ha noxBoyHom ckJioHe o. Ba, uepe3 Bamuiickyio Bnaguny u SBan- 
CKMH »*Kel0O celicMoakycTM4ecKve CTAaHUMH pacnosaramucb uepes 10 Muub, 3a 
*KeN060M — uepe3 40 mus. Ipotsaxenuocth mpodusa 255 mua. 

| Ha nepsot craniuu momiHocTb ocalouHoro moKposa 450 m. Ilo mepe ygaue- 
HHH Ha 10r BHH3 NO CKJOHY MpOMCXOAUT yBeM4eHHe MOMLHOCTH JIOHHbIX ocal- 
KOB. MouiHocTb ocagouHoro cuIOA OcTMraeT MaKCHMaJIbHOM BemuuNHbI 1450 m 
‘3 Banutickoi Bnaguue. Ha BHellHem momBo,HOM xpeOTe ABaHcKOi BNa_MHEl 


* Cxopoctu s3Byka 5,5—7,0 Km/cek, paccuHTaHHble m0 adpeKTHBHbIM KoadpHIHeHTam 
| ompaxenusa,. HeJOCTaTOUHO TOUHbI H B Jla/ibHeiiiemM OyAyT yTOUHATECA. 
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MOULHOCTb OCAAKOB yMeHbulaeTca Yo 700 mM. Ha cKloHe ABaHcKoro *e100a MOLI- 
HOCTb OCAKOB CHOBa yBeJIMUMBaeTCA M ocTHraeT Ha WHe 2xe06a 1070 mM. Ilo 
Mepe JBYXKeHUA B CTOPOHY OKeaHa NPOWCXOAUT MOCTeMeHHOe YMeHbIMeHHE MOII- 
HOCTH OCagouHoro cio’. Ha kpaeBom Bally JIoxwKa OKeaHa OHA paBHa 600 M, a Ha 
JIHe KOTJIOBMHBI, pacmosioxKeHHo B 350 Muiax oT o. Banu, 500 M. 
Bropolt npobuib HayMHaJicd Ha MaTepHKOBoM CKJIoHe AdpuKy, B 40 mMHIAXx 
K BOCTOKY OT CeBePHOH OKOHeYHOCTH 0. SaH3HOap, HU 3aKaHUMBAaJICA Ha JOxKe 
oKkeana, Ha ryOuHe 4900 m. O6maa npoTsxKeHHocTh npodussa 340 mus. Pestbed 
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Puce. 3. Paspes k BocToky oT 0. 3aH3HOap. OOo3HayeHHA Te Ke, YTO Ha pu. 2 


Ha Mo paspe3sy cpaBHUuTebHO mpocToH. MatepvkoBbli CKJIOH TMOCTelleHHO 
Ml€peXOJHT B NMOBEPXHOCTb OKeaHuYecKOoro JiowKa. Ha MaTepHKOBOM CKJIOHe CTaH- 
IMM Jlesamucb uepe3 15 Musb, a Ha JOx%Ke OKeaHa — yepes 60 Musab. MouiHocTh 
NOHHBIX OCaKOB Ha paspe3se He mpeBbiitaeT 500 m (puc. 3) H O4eHb MejJIeHHO 
YMeHbIUaeTCA Tp JBHXKeHHH B CTOPOHY OKeaHwuecKorO J0*Ka. 

B wentpasbHon sacta Mufuiickoro OKeaHa MOULHOCTb JOHHBIX OCaJ{KOB He 
mpeBbiiiaeT 200 M. Takum o6pa3om, OHa 3f\eCb 3HAYHTeJIbHO MeHbILe MOILHOCTH 
OCaKOB, BbIABJICHHOM B NepudepHHHbIX paloHax 3analHOH M CeBepo-BOCTOUHOH 
yacTH Muyuiicxoro okeaHa. Takoe pe3koe pa3IM4He B MOIJHOCTH OCaAKOB y 
OeperoB MH B WeHTpe OKeaHa MOXKHO OODACHHTb TeM, UTO OCaJOUHBIM MaTepuan 
B OCHOBHOM HOCTyNaeT CO CTOPOHBI CYIIH. 

Pa3JIM4He MOLIHOCTH OCa{KOB B 3analHOH Hu CceBepo-BocTOUHOH yacTax Hu- 
JMUCKOorO OKeaHa MOXKHO OOBACHUTS pasM4veM B Tpolleccax ocafKoOHakollie- 
HHA B MCCJIeqOBaHHbIX palouax. B ceBepo-BOCTOUHOHM YaCTH NMOCTYMJIeHve OCazou- 
HOrO MaTepHasla CO CTOPOHBI CYLWIH MpOHCXOAMT, NO-BHAUMOMY, 3HaudHTeJIbHO 
OblcTpee H HHT€HCHBHee MO CpaBHeHHIO Cc 3aMaqHOH uacTbIO OKeaHa. XapakTep 
NOLBOAHOFO pewibedda B palioHe S1BaHcKoli OcTpOBHOK Ayru u SBaHcKoro *Kew00a 
cmocoOcTByeT llepepacnpeseseHuio Macc ocayouHoro MaTepHadla M HaKOIWJIeHHIO 
OCaOUHbIX TOJIL, MAKCHMAJIbHOM MOMLHOCTH B TEKTOHHYECKHX *Ke00ax, ABJIAIO- 
ILHXCA COBPeCMeHHbIMH TeOCcHHKJHHasAmMu. IIpu sToM ceHicMH4eCKaA AKTHBHOCTD 
HM NOJBMKHOCTb BOA, B palone SlBaHcKOH Tyr ABJAIOTCA HaHOoJlee CHJIbHDIMH 
(pakTOpaMH B Tepepacnpesesenuu ocaqouHoro MaTepuaa. 

CopeplleHHO HHaA KapTHHa OCaKOHaKOMVJICHHA UMeeT MeCTO B 3anaHOH 4a- 
ctu Muguiickoro okeaHa. Pesbed) WHa 3feCb CIOKOMHDI, MW MATeEPMKOBbIM CKJIOH 
MNOCTeNe€HHO TOHWKaeTCA B CTOPOHY OKCAHHYECKOTO JIO%KAa, NOSTOMY H MOLLIHOCTb 
OCaJlOUHOTO CJIOA MOUTH OMMHAKOBa MO BCeMy paspe3y UH MOCTeleHHO YMeHbula- 
eTCA B CTOPOHY OKeaHa, NO Mepe YObIBalollero NOCTyMIeHHA OCaOUHOrO MaTe- 
pHala, BLIHOCHMOrO C MaTepuKa. 

B sakmiouenue aBTop mpHHocuT OarogapHocTs I. B. Yaunwepy 3a coBerss 


Ip aHalu3se MaTepMaga. 
MuctutyT okeanomorun Tderynuit0 
AkajlemHH HaykK CCCP 28 VI 1960 


WM TMPOBAHHAS JIMTEPATYPA 


; ‘H. H. Cucoes, MW. E. Muxaapues nu gp., Bwana. Copera no ceiicmosorun, 
Ne 2 (1956), ?T. MW. Pynaxoscxul, C. M. 3Bepes, Coopn. Ipuxnaguas reoiu- 
suka, 19, 1958. %10. TT. Henpounos, Tp. Uucr. okeanon. AH CCCP, 85 (1959). 

Crpoenie 3emHoii Kopbl mo celicmHueckiM ZaHHbIM,COopH.crateit,Tep. c aur. II. C. B e if u- 
Mau, K.9. Buaaep, WJ1,1959. 5 E. L. Hamilton, Bull. Geol. Sos. Am.,Ne 41 (1959). 
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OKEAHOJIOLH 1 
B. H. CTEMAHOB u B. A. WAH 


THM bI HSMEHEHHSA COJIEHOCTH BOJbI MO BEPTHKAJIV 
B MWPOBOM OKEAHE 


(IT pedcmaeaexno axademuxom B. B. lyaetixuneim 20 VI 1960) 


JA Toro YTOOLI BLIABHTb THIILI U3MCHEHHA COJIEHOCTUM BOJbI NO BeEPTHKAJIH, 
iaMH ObIJIM MpPUBJeueHbI HaOJIOMeHHA, BbINOJIHeHHbIe Ha OTJeJIbHbIX THApo- 
IOTHYCCKMX CTAHIMMAX, KOTOPbIe BbIOMPaIUCb C TaKMM Pac4eTOM, YTOOLI OHH Go- 
lee HIM MeHee PaBHOMepHO NOKpbIBasIM akBaTopuio Muposoro oKeaHa. Cono- 
TAaBJIGHHe KPUBbIX H3MeCHCHHA COJIEHOCTH NO3BOJIMJIO,BbIABUTb PaHOHbI C OfHO- 
MIIHbBIM HX XApaKTepoOM. SaTeM, MyTeM OCpeAHEHHA JaHHbIX OTIeJIbHbIX PHAPC- 
IOTHYeCKUX CTAHILMH, OTHOCAIIMXCA K OMHOMY TakoMy paHony, OblIM mMoJyueHbl 
peHHe BeEJIM4HHbI COJIEHOCTH lo KaxkKjlomy 1uNy (cM. Ta6a. 1), Ha ocHOBaHUH 
lero MOCTPOeHbI THNOBbIe KpuBble (prc. 1). Bcero 6pisio BbIeeHO 7 THMOB u3Me- 
ieHHA COJIEHOCTH Mo BepTHKavin (cm. puc. 1A u puc. 2)c nosxpasmqeteHuemM HeKo- 
OpbIX H3 HMX Ha NoOsTHMb! (cM. Tad. 1). 

TlonaApHbli THM U3MeCHEHHA COJIEHOCTH BOJbI NO BePpTHKAaIH OTMMUAeTCA CHJIb- 
ibIM ONpeCHeHHeM NOBeEPXHOCTHOLO CJION TOMMMHOK OKOJIO 50—100 m(puc. 15). 
SBICTPO YBeMUNBaAch Cc ry6uHou, oT 300—500 M, cowleHocTb NoYTH He H3Me- 
inetcnx. IIpucoxpaHeHun oOOilero BUa KPHBbIX B KaKJOM H3 MOJIAPHbIX palio- 
{OB BHHbI CyUIeECTBeHHble pa3JIMUHA B M3Me€HEHHM COJIeEHOCTH MO BepTHKAaJIN. 

Cy6noApHOMy THIY H3MeHeHHA COJIeHOCTH BO 10 BepTHKaJIH CBOHCTBeHHa 
fa Ke 3AKOHOMEPHOCTh, 4TO VM NMOJIAPHOMY, OJHAKO OlpecHsAlollee BJIMAHNE [0- 
3ePXHOCTHBIX BOL B pe3yJIbTaTe HHTCHCHBHOTO UX ONYCKaHHA CKa3bIBaeTCA Ha 
JOJIbINYIO ruiyOuHy. BmectTe c TeM MpejfeJibl U3MCHEHHA COJIeHOCTH Cc rulyOHHOlK 
feHbie (puc. 1B). ConeHocTb, MocTeMeHHO YBeJIMUHMBaACh C ruyOMHOH, HuKe 
'500—2000 m nourH He u3smMeHaeTca. AnTapKTuyecKkuh nogTun (puc. 1B, 4) 
(apaKTepeH HeCKOJIbKO MeCHbINMMH H3Me€HEHHAMM COJIeEHOCTH B BepXHeM CJloe 
OMMMHOKH OKOJIO 1000M HM HeCKOJIbKO OoJIbUeH COJIeEHOCTbIO PIYOMHHBIX BO]. 
JeBepOTHXOOKeaHCKHH cyOnosApHEI moyTun (pvc. 1B, 3) umeeT Gouibiive 
{3MeCHEHUA COJIEHOCTH B BepXHeM CJloe, oO rlyOuHbI OKOJIO 2000 M. 

_ YMepeHHO-TponnuecKHH THM H3MeHCHHA COJIeHOCTH BOA NO BepTHKalu 
puc. lJ) BeTpesaetca B TponMuecKHX MH CyOTporMYueCKHX WHpoTaX, JIA KOTO- 
MIX XaPaKTepHO HaJIMuNe BbICOKOM COJIEHOCTH y MOBePXHOCTH OKeaHa H OlI- 
JECHEHHOM IIPOCMOHKM, CO3qaBaeMOM PaCIIPOCTPpaHeHveM MpOMe*KYTOUHHIX BOI- 
[IbIX MACC NOJIApHoro U cyOmouwApHoro MpoucxoxKseHuA. C riyOuHOu coJIeHOCTb 
OBOJIbHO ObICTpO MOHMKaeTCA, MOCTHrad CBOero MHHMMYyMa Y OCH Mpomerxy- 
‘OUHOH BOHOL Maccbl. C TaubHeuIMM yBeJIMYeHHeM PJIYOMHbI COJIeEHOCTh MoctTe- 
IeHHO MOBbIMaeTCH, a 3aTeM efBa 39Me€THO NOHHKaeTCA KO JIHY BCJeCTBHe 
JACIIPOCTPaHeHHA MPHAOHHbIX BOM AHTapKTMYeCKOTO MpoucxomKenud. Takum 
}0pasom, y 3TOO THMa OOHApy2KUBaroTcA BTOPOCTeNeHHLIM MakCHMyM (Ha 2500— 
3000 m) H MwHuMymM (y Ha), HecpaBHeHHO MeHbIlIHe lO CBoelt BeJIMYMHe, YeM 
)XCHOBHOM MAKCHMYM Ha TOBepXHOCTH MH MHHHMYM B IPpOMe?xKYTOYHOM Cyloe. 
B/ pa3IMU4HBIX MeCTaX HMeeT MeCTO HEKOTOPpOe H3MeHeEHHe aOCOJIIOTHBIX BeJIH- 
TMH, OMpefesAIOWleecA CTeIeHbIO OCOJIOHEHHA Ha MOBePXHOCTH M HHTCHCHB- 
HOCTbIO PacIipocTpaHeHHA MpOMeKYTOUHBIX BOJHbIX Macc. 

_ QKBATOPMaJIbHO-TPOMMYyeCKHH THM H3MeCHEHHA COJICHOCTH BOLI 110 BEpTHK AH, 
| TaKY!O Ke OpecHeHHY!0 MpocJioHKy, KaK y YMepeHHO-TpoMmuyeckoro TUNA, 
WTIMYAeTCA OT HeFO HaMHUYMeEM MOANOBePXHOCTHOFO CJIOA BbICOKOM CosleHOCTH 
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(puc. 1/7). OOpasoBanue nocieqHero cBx3aHO C OrlycKaHHeM Cc MOBep XHOCTH BOL 
BLICOKOH; COJICHOCTH B HUSKOMIMPOTHBIX OO/IACTAX H Pa3HOCOM MX OTCIONa B CTO- 
POHBI B MOANOBepXHOCTHOM CJloe. OKBATOPHaJIbHO-TponMyecKUli THN OTMMUAeTCA 
OUCHb CJIOKHbIM U3MeCHEHHeM COJIeHOCTH TIO rulyOvHe Cc HasIM4uHeM OHOFO riaB- 
HOrO MaKCHMyMa HM MuHuMyMa (Ha 100—150 m u 800—1000 m COOTBETCTBEHHO), 
HeOoJIbuIoro MakKcuMyma (Ha 2000—3000 m) u gByx BropocTeneHHEIx muuu- 
MYMOB (Ha TloBepXHocTH M y Ha oKeaHa). IIpu coxpanenun YKa3aHHBbIX OCO- 
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Puc. 1. Tumbt u3MeHeHHA COJIeHOCTH BOABI NO BepTHKaIH B MupoBom okeaHe. CnsomiHon 
JIMHHeH MOKa3aHbl THNOBbIe KpHBbIe. A — KpHBbIe BCeX ceMH THIOB. I]poune o603Ha- 
YeHHA anbl no Ta6n. 41 


SeHHOCTeH B KaKJOM M3 OKeaHOB, Tle BCTpedaeTCA TOT THM, HMCIOT MeCTO He- 
SOJIbIMe PasIMYA B AOCOJIOTHHIX BeJIMYMHAX COJIeHOCTH uM rIyOuHe pacriovio- 
KEHHA MAKCHMaJIbHBIX H MHHMMAJIbHBIX ee 3HaueHHH. 

Bce paccMoTpeHHble Bblille 4eTbIpe THIla H3MCHeEHHA COJIeHOCTH BO], M0 Bep- 
FMKaIM MMeIOT IIMpoKoe pacmpoctpaHenve B MupoBom okeaHe, cBA3aHHOe 
© WIMPOTHOM 30HAIbHOCTLIO MpHpOMHbIXx yculoBuH (pvc. 2). OcTajpHble Tpu 
TMlla WMeIOT JIOKaIbHOe paclIpoctpaHeHve, 4TO OMpefeneTcA cnetupuKoi 
BIIMAHMA (hakTOPOB, OOYC/IOBIMBAIOWIUX CO/leHOCTb BOA. Cpequ Hux HaHOoulee 
PacnpocTpaHeH THN COJIeHOCTH, Ha3BaHHbI HAMM CeBepoaTsaHTuyecKHM. OH 
BcTpeyaeTCA B TeX 2Ke WIMpOTaX, UTO HM yMepeHHO-Tponuyeckuli THN, OHAKO pH 
OTCyTCTBHM B ‘CeBepHolt uactu ATuaHTMYecKoro OKeaHa MpoMexKYTOUHBIX BOL 
HO APHOrO MH CYONONAPHOrO NpOUCXORMeHMA COJICHOCTb MO BepTHKaJM M3MeHsAeT- 
of HeCKOJRKO uHaye. OT HavOoJlee BbICOKUX 3HAYeCHHH Ha MOBeEpXHOCTH OKeaHa 
COJIeHOCTh MocTeneHHO MOHMKaeTcA c ruyOuHOK u mpuMepHo c 1000 m ocraetca 
IOUTH HEH3MeHHOM BIIOTb Jo qHa (puc. LE). HawOonee apko Takue ycuoBuA 
BLIP AxKeHBI B CeBepHol uacTu ATmaHTuyeckoro oKeana (puc. IE, 12). [loqo6unie 
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aie COJIGHOCTH BOJbI MO BepTHKAaIM HaOMOMAaOTCA HW B CM€*KHBIX palouax 
[2 LAH, 7. 136, No 4 929 


HopsexcKoro u [penangcKoro Mopel, OHakO MpefeJbl STUX W3MeHeHu 3Ha- 
YHTeJIbHO MeHbule (puc. LE, 13). B cooTBeTCTBHM C MeHbUIHM JHalla30HOM,H3Me~- 
HeEHUA COJIeHOCTH TO BEPTUKAJIM Ka3zalocb WesecoOOpasHbIM BbIPeMTb WIA WaH- 
Horo paioHa NOATHM, HasBaHHbIM cyOOopeaJbHbIM. 

TlpucpequsemHomopcKul THM W3MeHeHMA COJIeHOCTH BOJbI MO BepTHKasH 
cBA3aH C pacipocTpaHeHHeM Ha MPOMeXKYTOUHBIX TIyOMHaX BbICOKOCOJEHBIX 
CpeM3EMHOMOPCKHX BOL, B OOMACTAX C BbICOKOM COJIeEHOCTbIO NOBepXHOCTHbIX 
pon. B UnquiicKoM oKeaHe CJIO BOJbI C BbICOKOM COJIEHOCTHIO pacnosiaraeTcA 3Ha- 
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Puc. 2, PacnpocrpaHenve THNOB H3MeHeHHA COJIeHOCTH BOLI M0 BepTHKamu B MupoBom oKea- 
He. YCJOBHbIe OO6O3HAYeHHA abl NO TabmuLe 


YUTeIbHO Bbillle, eM B ATWaHTMYeCKOM OKeaHe. OTO onpefeMAeTCA He TOJbKO 
HeOouIblioH riy6uHoH Ba6-s1b-Manye6ckoro u Opmy3ckoro NpowIHBOB, uepes 
KOTOPble BbIXOAAT PIyOHHHbIe BOsbI U3 Kpacnoro mops wu Ilepcuyckoro 3a/1MBa, 
HO HM M@HbIel UX MJIOTHOCTbIO 3a CueT G6OJIee BbICOKOH TemMepaTypbl. Ocb BbI- 
cokocoyieHoH mpocsioiku B ATMaHTuyecKoM OKeaHe pacnoslaraeTca mpuMepHo 
Ha 500 mM HwxKe. B TaKHX YCJIOBHAX HeJIb3A YCTAaHABJMBATb OOLLYIO THMOBYIO 
KPHBYW, TaK KaK C/OH C MOBbILMeEHHOM COJIeHOCTHIO Y OAHOFO NOATHMA COBMAaaeT 
C MOHM2KeEHHOM CoJIeHOCTHIO y Apyroro nogzTuna (puc. 1K). Bua KpuBplx BepTu- 
KaJIbHOrO paciipeseseHHA COJeHOCTH y O6OMX NOATHNOB OHH, a Mpesebl ee 
H3Me€HEHHA CYIMeCTBEHHO Pa3JIMUHbI. . 

Tlocnequul 43 BbILeeHHbIX HAMM THMOB H3MeHeHHA CcOMeHOCTH c riyOuHOH, 
Ha3BaHHbIM HHO-MajlaHCKHM, BCTpeuaeTCA TOJIbKO Ha ceBepo-BocToKe Muyni- 
ckoro oKeaHa. C yflasleHHeM OT MOBepXHOCTH OKeaHa COJeHOCTb ObICTpO YBeJIH- 
YMBaeTCA B CBA3H C paCMpocTpaHeHHeM COVIEHBIX BOL, OOpasyromnxca B ApaBuit- 
CKOM MOpe, H3 KOTOPbIX ChopMupyeTcH OCHOBHaA rwiyOMHHAaA BOHAaA Macca 
Vuguiicxoro okeana (puc. 13). Or 

HameyenHad Hamu KlaccHuKallA THNOB U3MCHEHHA COJIEHOCTH BO, NO Bep- 
THKAJIM JOJKHA NOJYYUTb JlabHelillee yTOUHeEHHe HU pasBUTHe Ha OCHOBE IIPHB- 
JeveHuAdA OoJlee OOWHPHEIX MaTepHaNoB. OTO NO3BOHT YTOUHUTh cpesHue BeJIH- 
UHHbI, HO KOTOPbIM NOCTPOeHbI THNOBbIe KAPTbI, H PpaHUllbl pacnpocTpanenuA THNO 
COJIEHOCTH, NOKa3aHHble HAMM B pAse cydaeB TIPeMO1OXKUTEbHOe 3-34 He]O- 
CTaTKa MCXOJHEIX JaHHbIX. 


VWuctuTyT oKkeanonornu Tloctynusio 
AxkafemuH Hayk CCCP 19 VI 1960. 
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jloxaann AkagemMun nayx CCCP 
. 1964. Tom 136, Ne 4 


I A/JIEOHTOJIOFH A 


ll. M. ACJIAHAH 


HOBbIE JAHHBIE O ®AYHUCTHYECKON XAPAKTEPHCTHKE 
WMPEHOBbIX MECUAHHKOB HW FOPH3OHTA KEAPA-MOJIJIA 
FOrO-3ANAXHOM APMEHHH 


(II1pedcmaeaeno akxademukom A: JI. Anuuneim 27 VI 1960) 


_ B woro-3anayuo Apmenuu Ha mopogax ropusouta c Pecten arcuatus Brocch. 
aJleraeT TOMULa IPCHMYUIECTBEHHO MeCuaHbIX MOpOA C NOJYHHEHHBIMH TIpOc/IOAMH 
JIMH BHH3y U C JIMH3AMM KOpaJIJIOBbIX H3BeECTHAKOB BBepXy. HwxKHAA ee 4aCTh 
3BeCTHA N10 Ha3BaHHeM WMPeHOBbIX MeCuaHHKOB, BEpXHAA — NO Ha3BaHHeM 
opusoHTa Keapa-Momna. Hau6onbuiat MOMHOCTbh 9TOHM TOM OTMedaeTCHA 
3 IlpHepeBaHckoM paloue, rye ona JocTuraeT 600 M, Torga Kak B SamayHoM 
Be Paarere OHA pé3KO CHHKaeTcA TO 100 M u JaxKe JO MeHbINeH BeJIMUHHDBI. 

B TeveHHe MOCsIeqHHX HECKOJIbKHX JI€T MHOIO IPOH3BOAHIOCb usyyeHHe Ma~ 
oTHHYATOKAGEPHIX HW OploXOHOrHX MOVJIJIIOCKOB H3 9THX OTO*KeHHH. Bpio 
OHapyxKeHO HeECKOJIbKO HOBbIX MeCTOHAXO*KeHHH dayHbl, HaNpHMep HeOOVIb- 
oe OOHAKeHHE IMPeHOBbIX MecuaHHKOB B | KM ceBepuee cea. [laran, re B mec- 
qaHuKax COOpaHa KOJJeKUUA (PasHooOpasHEIX PaKOBMH ABYCTBOPYaTbIX 4 Opto- 
KOHOPMX MOJIJIOCKOB OTAMYHOM CoxpaHHocTu. K u3BeCTHbIM paHee OOHa2KeHHAM 
Hopos ropu30nta Keapa-Mouna npu6aBuuiocb ene HECKObKO, OHO H3 KOTOPbIX 
OOHap y2KeHO B GanafHom Jlapanarese, B ymlenbe «HepkuH J30p» MeKILy 

a. ArapHan3op u Apeuu. 

M3yuenne tbayHbl MOJIJIOCKOB M3 ILMpeHOBbIX eCYaHHKOB H TOpH30uTa Keapa- 

Oa MO3BOJIHMJIO OOHApyXKUTb BHAlbI, paHee He OTMe¥aBIIHecA He TOIbKO B Ap- 
aun, HO MW B Mpegenax CCCP * 

STH BUYbI, KAK NOKa3a/l aHaJH3 UX CTpaTurpaduyeckoro pacnpocTpaHeHHua 
MOATBEpAKLaloT MHEHHe MpesiecTBy1oulHx UccefoBaTenehH (+, 7) 06 oOnHroLe- 
HOBOM BO3pacTe WMPeHOBbIX NeCuaHHKOB HW ropH30HTa Keapa-Mouua. 

B mO7b3y OMTOleHOBOTO BO3pacTa I[MPeHOBbIX MeCYaHHKOB HM YOpH30HTa 
Keapa-Moja cBuJeTeIbCTByeT TakxKe HAXOMKJCHHe B HHX XapaKTepHbIX MIA 
ONMroleHa HYMMYJIMTOB HM MeNKHX cbopamuHudep. 

B ta6a. 1 mpHBomuTcAa cmHCcOK oOMmpeseJeHHbIX BHJOB MOJIJIIOCKOB H yKa- 
SbIBACTCA UX paCMpocTpaHeHvwe B OJIMTOWeHOBbIX OTIOKeHHAX BuyyeHcCKHxX 
Anpn, Tpancumppannu u Axasmuxa. 

; Kak Buyuo u3 Tas. 1, omMrolwenoBad cbayHa toro-3anaqHoH ApmeHun o6na- 
Py2XKUBaeT OUCHb Goupuioe CXONCTBO c dayHOH cioeB CaHroHHHH u ocodeHHO 
enoes Kactemb-lom6epto Buyenubl, a TakxKe HeKOTOpOe CXOJCTBO c dayHou 
cnoes Mepa B TpancuibBanuu (*) H ropH3onta Kapaty6anu AxanuuxcKkore 
patoua Tpy3un (*). B Ta6mule He yKa3aHbl MHOrHe Jpyrve MeCTOHaXxOxKeHuA 
dayHp! B SamaqHoH Exspone, rye BCTpeuaioTcCA HeKOTOpble PYKOBOLALIMe BHIL 
PHBeeHHOTO KOMIJeKca. CuleqyeT JIMUIb OTMETHTb, 4YTO BCe 9TH MCCTOHAXOXxK- 
CHUA XapakTepH3yIOTCA MOCTOAHHBIM H MaCCOBbIM IIpHCyTCTBHeM: Megatilotus 
Grassatinus (Lamb.), Potamides plicatus (Brug.), Babylonia (Peridipsaccus) 
Caronis ( gn.), Polymesoda convexa (Brongn.), Pectunculus obovatus 
vamk., Chione aglaurae (Brongn.) 4 HeKOTOpbIX Jpyrux BULOB. ITO OOCTOATEJIb- 


* Onpefetenua uM aHalus dayHb! APOMsBeseHbI Mp KOHCybTanuH npod. HU. A. Kopo6- 
KOBA. 
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Oo: 


CTBO YKa3bIBaeT Ha IMpOKOe pacmpocTpaHeHwe B OMMTOMeHOBBIX OTJIOXKEHUA 
Espombl OcaKoB, KOTOpble OOpasoBaJIMCcb B G6acceliax C MOHMKeHHOM CcoueH 
CTbIO. ; 

Ha puc. | npuBenenbi u306paxkeHud riaBHeHuIMXx W3 paHee He OTMeYAaBINHXC 
BUOB, OOHAPYXKEHHBIX B IWMPCHOBbIX TeCuaHHKaX M TOPH3OHTe Keapa-Mouuia. 


WucrutyT reomorHyecKHxX HayK Tloctynuso 
Axanemuu HayK ApmCCP £25) X1 lated 
UMTHPOBAHHAA JIMTEPATYPA 


1H. Abich, Geologie des Armenishen Hochlandes, 1882. ? A.A. Ta6puenal 
TLAH, 105, Ne 4 (1955). *H. A. KopooKos, Becta. Jlewuurp. yHus., Ne 5, 36 (194 
*N. Meszaros, Fauna molluste a depositelor paleogene NW Transilvaniei, 195 


Prue. 1. a — Chama vicentina Fuchs; npapaa crspopkKa (HaT. BeJ.); TODH3OHT IMpeHOBbIX NecuanuKOB 3a- 
Nayuoro Jlapamnaresa. 6, ¢ — Chione aglaurae (Brongn.): 6 — mpaBaad Hw @ — meBad CTBOPKa (HaT. Beu.); 
ropusoutT Keapa-Momna IlpuepeBanckoro paiiona. e — Chlamys permista (Beyrich.) (pucyHoKx no BoccTa- 
HOBJICHHIO B HAT. BeJI.); TPOPH3OHT WHDeCHOBLIX MecuaHHKOB Sanaguoro Jlapanares3a. d—Barbatia lesbarritzensis 
(Cossmann.); mpaBad crBopka (HaT. Beud.); TOpH30HT i{MpeHOBbIX MecyaHNKOB SanagHoro Jlapamaresa. e — 
Strombus auriculatus Fuchs.; Bug co croponpi ycrbx (Hat. Bea.); ropHsoHT Keapa-Moama Sanagquoro Jla- 
Pamare3a. oc — Strombus irregularis Fuchs.; pakoBunua (Hat. Bem.) ropusoHrT Keapa-Monna Sanayuoro 
J\apanaresa. 3 — Cymatium ex gr. ilandricum (Koninck); pakopuna (HaT. Ben.); TOpH30HT WupeHOBBIx 
necvYaHHKoB BexuucKoro palioua. w, k — Cassis mammilaris Fuchs.; pakopuua (HaT. Bea.); ropH3ounT Ke- 
apa-Monaa Ilpuepesanckoro paiiona. 2 — Diastoma daralagesica sp. n.; pakoBuua, BA co CHHHHOIL_cTo- 
DOHDbI (HAT. Be.); ropH30HT Keapa-Moaaa Sanapuoro Jlapasnaresa 


ALAH; vr. 136, Ne 4, Acnanan 


Jloxnagn Akagemun nayr CCCP 
1961. Tom 136, Ne 4 “ 
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MAJEOHTOJIOVH A 


Jl. H. PENMHA 


O HAXOJAKAX OJIEHEJIJIN, B JIEHCKOM APYCE 
BATEHEBCKOFO KPSA)KA 


(ITpedcmaeaexno axademuxom H. C. Wamckum 17 VI 1960) 


Haxojka OuleHesIH B JIEHCKOM Apyce Hu»KHero KeMOpua Batenesckoro Kps- 
-2Ka MpeCTaBIAeT HCKJIOUHTEJIbHBIM HHTepec, MOCKOJIbKy JO WocseqHero Bpe- 
‘“Me€HH CUHTAeTCA, UTO 3TA IPHMHTHBHO yCTpoeHHaA rpyna TpHJIOOMTOB cyule- 
CTBOBA1a TOJIbKO B HW>KHEH NOJIOBHHe HHKHEFO KeMOpHA, He MepexosA B Bepx- 
“HIOW. ; 
| OTH MpelcTaBJeHHA MpHBOLHIH K HeMpaBHJIbHbIM CONOCTABJICHHAM HHxKHe- 
“KeMOPHUCKHX OTMOAKeHHM pasJIMYHIX 300reorpaduyecKHX MpoBunyAl. B ya- 
“CTHOCTH, BeCb HWKHUM KeMOpult CeBepHoli Amepuku, (30Ha Olenellus) conoctas- 
“WAeTCA JIMIMIb C alfaHcKum apycom CuOupu (7°). B HacTosmee BpeMA LOKa3aHo, 
‘uTo B CepepHolt Amepuke ovleHeJIMJbI BCTpedaroTCA Ha MIPOTAKeHHH BCero HHK- 
Hero KeMOpHA, KOTOPHIM B pxAfle pa3pe30B MOCTeIeHHO CMeHAeTCA CJIOAMH C Cpel- 
HeKeMOpulickuMH Tpu0OuTamu (7~°). Orcioga cieqyeT, 4TO JIeHCKHM Apyc 
-HWKHero KeMOpHa CuOupu cooTBeTcTByeT BepxHel 4acTH emer 30HBI 
{= nuxkKHemy KemOpuio) CepepHoli AmMepuxu. K Takomy conocTaBJleHuIo H paHee 
MIpHXoOLHIH pA uccregopateseh (', 7, *). Haxogka xe OvleHemIH, COBMeCTHO 
€ THUMYHbIMH (OpMaMH JIeEHCKOTO Apyca ABJIAeTCA IpeKpaCHbIM MOATBeEpKeHHeM 
‘mogqo6uol Koppersuuu. Hue npHBoxutTca onucaHue 3THX dopM, coOpaHHbIx 
WV. T. (Kypapneson u JI. MW. Mycatospim B oTNOKeHHAX MeHCKOTO Apyca, BCKPbI- 
BalouluXxca ceBepHee 1. Barpay Ha bateHesckom KpsxKe. ABTOp Nob3yertcs cuy- 
4aeM BbIPaSHTb OlaroapHOCTb Ha3BaHHbIM TeoOraM 3a IpeMOCTaBeHHBIM Ma- 
‘Tepuai. 

Kaacc TRILOBITA WALCH 


Orpsn POLYMERA JACKEL 
Cem. OLENELLIDAE VOGDES, 1883 
Pon Fallotaspidella gen. n. 


Juaruos, Yonosuot mutT oKpyxxeH WMpoKOH nmocKoH KpaeBoi Kaii- 
MOH, OTTAHYTOM B AIMHHbIe wun. [ademb cCyOnpAMOYyrOubHaA C TpeMa Mapamu 
pe3KHX OOpO3fl, HMeIOWIMX TeHJeHIMIO CMMBaTbCA MocepefuHe. Ilepequnit Kpaii 
‘Pade OKPYTJIO-MpuTYIVIeHHbIH, He JOXOLMT LO KpaeBolt kalimbl HW CoeqMHAeTCH 
-C Heli NepemplyKkon. [a3Hble KpbIWIKH CHJIbHO IPHMOLHATHI, pacmosOx*KeHbI OM2KeE 
'K 3ajlHeMy Kpalo, NepexoZAT B JOBOJbHO JWIMHHbIe ria3Hble BaJIMKUH, pacceyeH- 
-HbI€ MpOOMbHOM OoposzKOH Ha Be uacTH. [lepeqHaAA 4YacTb BasIMKOB, Oosee y3- 
Ka, OXBaTbIBaeT riaOeb CllepeqH. OT KOHIOB rla3a OTXOAAT B CTOPOHbI HHTe- 
BHJHbIe BOSBbIINeCHHA, OKAaHUMBaIOIHecA B KpaeBoH Oopo3ye. IloBepxHocTb 
TOOBHOFO ITA MOKpbITa OyropKaMH, KOTOpble Ha BHeUIHeli YaCTH eK CJIM- 
BajoTcd B pajHabHO pacxosamNeca CTpyliku. 
| Tunuurnnt Bug. Fallotaspidella musatovi gen. et sp. n. 
SamMeuauua. HanOouee OnH30K MO CTpOeHHIO TOOBHOrO UHTa por 
‘allotaspis Hupe u3 HwxKHeKemMOpuiicKux oTs0xeHuM Mapoxko. O6a posa coun- 
aloT CTpOeHHe H CerMeHTallHA riadeM ,WIMpOKad IwlocKad KpaeBad KaliMa u Ha- 
JiMuve HUTCBHAHBIX BaJIMKOB, HAyUIMX OT NepesHero M 3afHero KOHIIOB Tvia3a. 
MeeTCA pA, CyMECTBEHHEIX OTJHMYHH, He MO3BOMAIONIMX OObeAMHUTb CpaBHH- 
3aemble pognl. Y poxa Fallotaspis Hupe rma3upie KpbILIKH JJIMHHbIe HM pacnowo- 
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*KeHbI OIMKe K Tia6eIM, KOTOPaA, Kak MpaBHJO, Cy2xKaeTCA K MepeyqHeMy KOHLY 
HW SHAYHTeIbHO wiMpe, em y poga Fallotaspidella gen. n. Tlepempraka, umewuraaca 
mepeq rua6embio y Fallotaspidella gen. n., orcytctByer y Fallotaspis Hure. 
Han6oulee CyijeCTBeHHble OTJIHYHA HaOMOLaOTCA B CTPOCHHM 3aTbIIOYHOTO KOVJIb- 
ya. Y Fallotaspis Hupe kombuo pacceyeHo JONOHUTebHOM OoKOBO 6oposr- 
KOH HW HMeloTCA 10 OOKaM Ba B3LyTHA KBalpaTHoH dopmul. Y Fallotaspidella 


Pue. 3 


gen. nN. KOJIbIO yxKe, 6e3 Gopo3sbI. HanOoulee MesIKMe OTAMYHA HMEIOTCA B CKyVJIbII- 
Type HW NpOxXoOxKJeHHH HUTeBHAHBIX BaJIMKOB OT a3. 

OT octTasIbHBIX mpefctapuTeteli cem. Olenellidae Vogdes onucbiBaempiit 
pol oTsMuaeTcaA Ooee pesKO. B HacToAIee BPeEMA PO MpelcTaBeH JByMA BH- 
jamu: Fallotaspidella musatovi gen. et sp. n. u Fallotaspidella lata gen. et sp. n. 


« Fallotaspidella musatovi gen. et sp. n. 
Pres iljea 762s pucwez 


” 


TomaotTum: rosopyol mut, puc. 1a, Ne 3556/1001, konmexuua 1959 r. 
JI. WU. Mycatopa, xpanutca B TMH AH CCCP. 

Wuaruos. TonoBuol mutT nowyKpyribix ovepTanui. [iaderb QnHHaA, 
y3KaA. SHavuTebHO He JOXOANT JO KpaeBok Kalimpl. Ieku yMepeHHOH WIMpHHbl. 
Tlepexog OT rvia3HbIX KpbIllieK K TJla3HbIM BaJIMKaM I1J1aBHbIi. 

Kpatkoe onucaune. TonoBHow WMT NomyKpyrsou dopmpt. Ina- 
OesIb y3KaAH, WMJIMHApHueckasd, yMepeHHO-BbINyKJaA, OKPYyrJiO-MpHTynieHHaA 
cnepequ. Boxa ria6emH pacceyeHbl TPeMA NapaMH JOBOJIbHO WHpOKHX Oopo3- 
WOK, HM@IOUHX TeHJeHWUMIO CJIMBaTbCA TocpequHe. JIBe MepeqHHe Mapbl yacTo 
HauHHaIOTCA AMKAMH, OTCTYMA OT Kpaa ruiaOeH. SaTHIO“HOe KOJIbIO OTTAHYTO 
BBepX H Hasajy, re HeceT Oyropok, OTAeeHO KOJIEHYATO H3OFHYTOM 3aTbIIOUHOK 
Goposyzou. [Ipeyqria6enApHoe ose WIMpoOKOe, C MepeMbIUKON, COCTOAMIeH M3 pAja 
TAKeH MW COeIMHAIOIMLeH TepeyqHHH KOHeL ruiaOeH C KpaeBol Kalimol. Kpaesaa 
KaliMa WIMpoKad MW MIOCKaA, OTTAHYTA B JWIMHHbIe TOJICTHIe wMNbI. HenoxByx- 
Hbie WIeCKH YMePpeHHOM LIMPHHbI, CHJIbHO NPHMOAHATEI K Tvia3HbIM KPbIlKaM. 
[1a3Hble KPbILIKH B3epHyTble, OOOOBUAHHIe, paciOJIO*KeHbI Ha CepeHHe WIMPHHbI 
mek, OIMKe K 3a].HeMy Kpalo; 1IaBHO MepeXOLAT B ria3Hble BaJIMKH, HecymlHe 
MpOLOIbuy!0 SoposxKy, KOTOpanA WeMT ux Ha Be uactu. Tlepequaa u3 Hux, 6o- 
Jiee y3KaA, OXBAaTbIBaeT riaOeb cnepequ. OT KOHIOB Ta3a OTXOAAT HUTeBHI- 
Hble BOSBHIMNeHHA. [lepeqHve HAYT B CTOPOHbI, HEMHOrO BLITHOaxch BMepel u 3a- 
KaHUMBaIOTCA HeOOJIbIIMM YTOJIULeEHHeM B kpaeBolk Goposie. SayHHNe HanpaBseHbl 
nog, /45°. 3aqusa kaiima mpamaa y3kaa. IloBepxHocTb rosIOBHOrO WHTa MOKpbI- 
Ta M@JIKHMH OyropkKaMH, KOTOpble Ha BHEWIHHX YaCTAX WLeK CJIMBAaOTCA B BeTBA- 
IiHeCH CTPyHKM, payHabHO pacxo_smuech K KpaeBol kKalime. 


Pa3meppI FOJIOBHOrO WLHTa TOJIOTHMA B MYJIJIMMeTpax 


Jlumua ronoBHoro wHTa 15 Iupuna BHeEDIHHX yuacTKOB eK 3 
Iupuua romopxoro muta y ocHopaHnus 32 Jlauna ria3Hblx KpblleK 8 
Jnuua rna6en 10 Ilupuna KaliMpl Biepequ riabenHu 2 
Iupuua ria6enu y ocHopanusa 5 Wupuna npemrma6enaapHoro noma 2 


CpaBbuHeuHuHe CO BTOPHIM BHOM TIpHBeyeHO HxKe. 
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Puc. 1 a, 6, 2’ — Fallotaspidella musatovi gen. et sp. n.: a — rouloBHoit 
mutT, 1,5 X, o6pasen Ne 3556/1001, Barenesckuii kKpsxK, KOJWIeKWHS 
I. U. Mycatopa, 1959 r.; 6—ronoBHol wwHT, 2,5 X, oOpasell 
Ne 3556/1002, Tam xe, Kommekunsa VM. T. )Kypapsesoli, 1959 r.; 2’ —rouIoBHolt 
mut, 1,5 x, o6pasen Ne 3556/1003, Tam xe, Kommekuusa JI. WH. Mycatopa, 
1959 r. 6, 2’’, 0, e — Fallotaspidella lata gen. et sp. n.; 6 — roJOBHOli 
WHT, 4, O6pasen Ne 3556/1025, Barenescknit KpsK, Koekuna VW. T. 
Kypapnepoii, 1959 r.; 2” — ronosxoii mT, 1,5 X, o6pazen Ne 3556/1028, 
Tam 2%Ke, KomekuHa JI. MW. Mycatopa, 1959 r.; | 0 — rojoBHoli WMT, 
2,5 X, o6pasen 3556/1026, Tam xe, Koumekunsa JI. WH. Mycatopa, 1959 r.; 
é — rosopyol mutT 2,5, o6pasenm 3556/1027, Tam Ke, kOJMeKIMA 
VU. T. Kypapzesoit, 1959 r. 


JLAH,. 7. 136, No 4, Pentna 
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MecTowaxoxjenne M BO3pacT. B7 km ceBepnee c. Barpag, 
ATeHEBCKHH KpsDXK, OobuleepOuHcKaa CBHTAa. Uepupie M3BeCTHAKH Cc Bulai- 
spis taseevica Rep.; HWxKHHH KeMOpHii, JeHCKU Apyc, TOoMOayaHcKuit ropu- 
DHT. 


Fallotaspidella lata gen. et sp. n. 
Puce 6 iia ss seaepuc, tc 


[TomotTun: rosoBHot mut, puc. 1 e, Ne 3556/1025, konnexyua 1959 r. 
. T. Kypapaesoi, xpanutca B TMH AH CCCP. 

Wuaruos. TouoBHol mutT B Buse cHyoWeHHOrO HosyKpyra. [na6enb 
MepeHHOM UIMpHHEI, OH3KO NOAXOAUT K KpaeBol Kalime. Uleku wupokue. 
Ja3Hble KPbILIKH MepexXOJAT B Tyla3HbIe BaJIMKH KOJIeHUATbIM TeperHOom. 

KpatTkoe onucaune. [onoBHO MMT WINpOKHH, B Bue Mputoc- 
yToro mowykpyra. [na6eib JOBOJbHO WIMpOKasd, OCOGeHHO y OCHOBaHHA, 3Ha- 
AT@JIbDHO BbIMYKNaAt C OKPYIVIO-IPHTYMVIeHHbIM NepeqHHM KOHIOM. Bopo3ybi 
1a0eJIH JOBOJIbHO peskHe, OCOOeHHO 10 OOKaM H, KaK TIpaBUJlO, CIMBaIOTCA 
ScepesMHe. 3aTHIIOUHOe KOJbIIO y3KOe, BBIMYKOe, C HeOOMbUIMM OyropKom. 
TeNeHO OT riadeH WupOKOl uv riyOoKol Soposzon. IIpexriabenmapHoe mone 
3kOe C NepembluKoH. Kpaepan KaliMa O4eHb IWHpOKaA msocKad, OTTAHYTAa 
AJMBbIe WHTbI. HenosBwKHble WeKM WIMpOKue, BbIlyKsble. D1asHble KpbuKU 
MpOKHe, MepeXOAAT B rvia3Hble BaJIMKH KOeHYATHIM MeperuOom. Cxysbntypa 
JIOBHOFO WIHTa TaKaA 2Ke, KaK y THNMYHOFO BuIA. 


Pasmeppl TrOJIOBHOTO WHTa B MHJIWIMMeTpax 


_Tamua ronosyoro muta $ Wupwua BHeWHHX yuacTKOB tek 3 
{upuua ronoBHoro muTa y OcHO- JinuHa rilasHblx Kpbiiliek 4,5 
BaHua 22 Ulupuna Kalimpl Boepequ raa6en 1,8 
 auua raabenu 6 Iupuua mpemrma6ennapHoro noma 64 
IWupuua ria6enmm y ocHoBaHusa 4 


~CpasBpueune Fallotaspidella lata gen. et sp. n. ormnuaetca oT TunH4- 
oro BHa CleyIomuMu WpH3Hakamu: 1. PopMa rosOBHOTO WTA y THMM4GHOTO 
ala monyKpyruas, a y F. lata gen. et sp. n. mpunsmocuytas cnepemn. IT. Ina- 
‘lb Y THIIMYHOTO BUA 3HAYHTEJIbHO YxKe HW MOUTH MPAMOYFOJIbHaH, a y OMMCHI- 
aemoro Bua umupe. III. SatpiiouHoe Kombyo y F. lala gen. et sp. n. yxe. 
V. Henogpyxkupie meku y F. lata gen. et sp. n. umpe, a mpeqrma6eniapHoe 
oe ye. V. Dna3upie kppuuKku y F. lata gen. et sp. n. Jasbuie OTCTOAT OT ruia- 
IH. 

MecToHaxoxReHue Hu BOS3pacrT. Bertpesaetca coBMecTHO 
THIMUHEIM BHJOM. 


Teonornyecknit HHCTHTYT Tlocrynuao 
AkajemuH Hayk CCCP: 14 VI 1960 


IMTHPOBAHHAA JIMTEPATYPA 
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2d. H. Penuua, B. B. XomentTosceKku ih, Usp. Bic. yy. 3aB., reovlorHa H 
‘BBeqxa, Ne 10 (1959). 2 Tp. Hayuno-nccn. uuct. reonorum Apxtukn, 101, JI, oe 
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ITAJIEOHTOJIOLH fi 


M. A. WIHLKHH 


HOBbIE JAHHbIE O TUPILAKOSAURUS 
(IIpedcmaenexo axademuxom IO. A. Opaoeoim 4 VIII 1960) 


Batpaxomopd@upiii wa6upuuTogzout Tupilakosaurus u3BecTeH 10 HeMHOTHN 
cbparMeHTaM 3 HW2KHeETPHaCOBbIX MIpHOpexKHO-MOpcKHX OTIOxKeHHH BocTouHo! 
Tpenmanguu (1) uw 43 BeTyxKCKOM CepHH HMKHEerO Tpuaca PyccKoH HIaTPOpMBI 
ryle ero OCTaTKH BCTPeYaloTCs, rvlaBHbIM OOpasom, B Oacceline p. Beturyru (?, *) u 
B BAe CMMHHUHBIX HaxogoK,— m0 pp. lOr u CeBepuaa J[puna *. TlosBonounu! 
Tupilakosaurus umMeeT HeOObIMHOe LIA TpHaCOBbIX CTerolePasloB SMOOOMepHO 
‘CTpOeHHe, IIpW4eM Tela MO3BOHKOB HM HeBpaJIbHble yrH BHeLIHe CXOJHbI C Ta 
KOBLIMH y HXTHO3aBpOB. STO nobyzu0 9. Hunpeena (') mpeqnonoxwKUTb, YT 
rpeHJaHICKHH JaOMPHHTOMOHT ABJIAeTCA TpelKOM MXTHO3ABPOB HM 4TO racTpo 
I€HTPaJIbHble MO3BOHKH MOCJIeqHHX MOFJIM pa3BHTbCA M3 9MOOJIOMeEPHBIX MyTel 
peLYKUHM THNOWeHTpOB, KaK 3TO JonycKan M. Xtone B 1937 r. B oKasaTeub 
cTB0 HyvibceH CCbIaJICH Ha IIPHMUTMBHBIX TpHacoBbIX HXTHOSaBpoB Cc O. Invn 
OepreH, y KOTOPbIX eEMy yaJlOCb HaGsOLaTb MHTepBepTeOpaJIbHble OOpas0BaHHs 
BO3MOXKHO, ABJIAIOULHeCA PelyUHPOBaHHbIMM YTHMOWeHTpamMu. Crpemsacb HauT 
Ipyrve KOCBeHHbIe JOBOZbI B Momb3y poscTBa Tupilakosaurus wu HxTHO3aBpO 
HwyJibceH MpelnoOxKU, ITO y MOCeHHX 3aHAA UacTb supratemporale B je 
CTBUTeJIbHOCTH peyctaBdeT tabulare, koTopoe, TakKHM OOpa30M, pacmouar 
e€TCA BHe KOHTaKTa c parietale. STO TomKHO yKa3bIBaTb Ha JaTHTaOyJApH 
CTpOeHHe Yepela HXTHOZABPOB HU, CeEMOBATeIbHO, Ha HX OaTpaxomopdHoe mpc 
ucxoxk enue. B Tok xe cBA3H HuvibceH ccbiviasica Ha HM KHeIOpcKoro Lept 
pterygius, _y KOTOporo mpeynolaraeTcA HasM4Me KOHTAKTa supratemporal 
u postparietale, cBolicrBeHHoro OaTpaxomopdam. 

OcHosbiBasich Ha HasHuuH B uepene Tupilakosaurus nocTopOuTaibHOH 30H 
MHTeHCHBHOTO pocta, Husbcen noslarad, YTO MpeAKOB STO CPOpMHI CyleLyeT UCKa’ 
‘cpeqH TpeMaTO3aBpH] WIM MX TePpMCKHX MpefUiecTBeHHHKOB — apXero3aBpH 

IIpemnouoxenua Husbcena, BbICKa3aHHble HM BeCbMa OCTOPOXKHO H Oe 
1a60 OOOCHOBAaHHbIe (KaK 3TO yxKe yKa3bIBasocb b. II. Bptomkospim (°)), He 
2KHJaHHO Obl IPpHHATHI B KaTeropu4ecKon cbopme Xone (4~*) uO. Kyxom (8, 
Oe3s0roBopouHO MpH3HaBpwumMu B Tupilakosaurus MpHMuTHBHOrTO MXTHO3aBp 
euje He HMerlollero B Yepelle BHCOUHDIX OKOH. JIHUIb B MOCNeqHee BPeMA 9 
B3PJIAQbI CTaIH OWeCHHBAaTLCA Oovlee KpuTHYeCKH. -X10He (1°, 1") yxe cunTaeT 
BO3SMOXHBIM JOK43aTb POJCTBO HXTHO3ABPOB MH TYMMJIAKO3aBpa pH HMCIONIM: 
cA celuac JaHHbIX (XOTH MO-IIpexHeMy IIpH3HaeT MoceqHerO MOTOMKOM a 
xero3aBpHy, H TpemaTosaBpuy); Kyu Boome oTpuuaeT STO POCTBO H OTHOC 
Tupilakosaurus Kk otpazy Loxommoidea, T. e. K NPHMUTHBHbIM JaGHpHHTOLO 
Tam Kap6oua (?). 
_. Hauapmiasca mpenaposka koumekuuu, coOpaHHot B 1955 r. 9kcHequy 
IlaneontonoruyecKoro HHCTHTyTa ox pyKoBogctsom DB. II. Bptourkosa | 
p. Bersyre (MecToHaxoxwkeHHve y c. Cracckoe), MO3BOIMIa BLIABHTb B 4HC 
Ipyrux OcTaTKOB HeNOVIHbIi yepell TyNHJIAKO3aBpa. -Ero CTpoeHHe yKa3bIB 


* Tlossonku Tupilakosaurus c p. lOr o6HapyxXeHbI HaMH MpH MpocmoTpe xKoveK 
‘®. M. Kysbmuna, coOpanuptx B 1929 r, Cnegenusamu 0° ceBepoBHHCKHX HaXo\Kax MBI 06983 
teonory Cepepo-3anagquoro reomoruueckoro ynpapienua H. A. Tlaxrycosoii. 
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Ha ONM80CTb STOTO MaOHPHHTOJOHTa K OpaxnomuyaM, a ouepTaHHA He HMEIOT 
Huvero OOmero C THMOTeTHYeCKOH peKOHCTpykuHeH Xtone (1°). TIpuspoqumeie 
HWKe JaHHble KacaloTCA TOMbKO Yepela HM MO3sBOHOUHOrO cToONGa Tupilakosau- 


rus, T. €. JICMEHTOB, MpeACTaBJAIONIHX B aHHOM CJlydae HaHOOJbIUIHH Mopdo- 
JIOTHYeCKHH MHTepec. 


Hagcem. BRACHYOPOIDEA Save-Séderberghf 1935 
Cem. TUPILAKOSAURIDAE Shishkin,fam. n. 


Wuaruos. HeOonrbume KoporKorooBple Ja6HpHHTOZOHTHI C MOKPOBHO! 
‘CKYJbITypoH OOblyHOrO Tuma UM ca6O BEIPaKeHHOM MoOcTOpOUTaIbHOM 30- 
HOM HHTeHCHBHOTO pocta B Kpbille uepena. Tabulare He rpanwuutT c parietale. 
IlapakBafpaTHoe oTrBepcTue — Ha BepXHeli noBepxHocTH quadratojugale. Ba- 


Pue. 1 Puce. 2 


“Puc. 1. Uepen Tupilakosaurus wetlugensis Shishkin, sp. n. (qopcanbHaa nmoBepxHocts). 
'b —basioccipitale, e — exoccipitale, f — frontale, f. p.— foramen paraquadratum, j — 
_jugale, / — lacrimale, m — maxillare, n — nasale, p — parietale, pf — postfrontale, pm — 
praemaxillare, po — postorbitale, pp — postparietale, prf — praefrontale, gj— juadra- 
» tojugale, sq — squamosum, st — supratemporale, ¢ — tabulare 


‘Puce, 2. Uepen Tupilakosaurus wetlugensis Shishkin, sp. n. (He6Haa moBepxHocTn). pl—pa- 
' latifum, ps — parasphenoideum, p?¢ — pterygoideum, ¢r —transversum, v — vomer 


isioccipitaie coeyquHeHO 1iwBamMy c mTepuHronjamu. Tlo3BoHouHHK 9MOO/1IOMepHBIit; 
z 

‘Tela MOSBOHKOB JHCKOBHIHbIe, FyOOKO aMHIeIbHbIe, HECKOJIbKO CaBJIeH- 
ble JIOPCO-BeHTpaJIbHO, NpoOoseHHbIe KaHaJIOM XOpfbl. Heppasbuble Lyrv u peo- 


pa pacioJararoTcA Mex],y THMOMe€HTPpOM Hi IWIeEBPOMeHTPoM. Juanodu3ni ca6o 
BbLIPaKeHbl HJIM OTCYTCTBYIOT. 


Por Tupilakosaurus_ Nielsen, 1954. 
i Tun pogza Tupilakosaurus heilmani Nielsen, 1954 


Tupilakosaurus wetlugensis Shishkin, sp. n. 


Toaotun. IMH 1025/1, nenonnpti uepen (puc. 1, 2). 
| Kpatkavw xapakTepuctuka. Uepen 6e3 cayxoBpix BbIpesoK. 
arietale umMeer WIupoKHi KOHTaKT c postorbitale, Kak y uxTuocreruy. Lacri- 
Male He focTuraeT HO3—pH. CKyJIOBO CelicMOceHCOpHbIi KaHaJl JI@KHT Ha 
squamosum. Foramen paraquadratum pacnowaraetca Ha BepXHeli (a He 3aTHI- 
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jlouHoOl) mMoBepxHocTH quadratojugale. Ha BeuTpaJbHOH CTOpoHe KOCTH, pA0M 
C BHYTPpeHHHM MapakBazpaTHBIM OTBepcTHeM, pacnomaraetca f. paraquadratum 
accessorium. Mmerotca nepeqHAA H 3aHAA MapakBaypaTHble MWacTHHKH WA 
coueHeHua c quadratum. IInocKoctb 3aTHIIKa HakJIOHeHa Bilepel; 3aTbWIOUHbI 
oTpoctok tabulare BcTpeyaeTcA C MapOTHKaJIbHbIM OTPOCTKOM exoccipitale. 
Ha 6oKkoBoit noBepxHoctu exoccipitale — 6ompmtoe BEIxXogHOe oTBepcTHe I X— 
X HepBoB; HWKe ero — OJHO HIM 1Ba MaseHbKUX OTBepcTuA XII HepBa. SatTbi- 
JIOUHBI ~MBINLeIOK BOTHYTBIM; OombUTyIoO ero uacTb oOpasyer basioccipitale, 
BepXHeOOKOBble yruibl— exoccipitalia. Murepnrepurouzubie okHa OOOOBHAHBIX 
oveptanult. Ilrepurousbl coeywHeHbl MOcpecTBOM 3a3yOpeHHEIX WIBOB C basi- 


occipitale u mapacdeHouyom. KsaypatHaA BeTBb lTepurouyla HMeeT BbICOKy10. 


lamina ascendens. Buemmmue Kpaa nTepurousos oTornyTsi BHu3. Processus cul- 
triformis parasphenoidei mupokuii u mmockui. Ha transversum, vomer H pa- 
latinum — mapubie kapiku. Transversum HeceT 5—6 MeIKHX 3yO0B NO3ain KJIbI- 


Puc. 3. Tunonestp Tupilako- Puce. 4. IInespouentp Tupilako- 
saurus wetlugensis Shishkin, saurus wetlugensis Shishkin, sp. n. 
sp. n. a — BHA cmepequ, 6 — a — BU cnepegzu, 6 —Buy cBepxy, 
BH CBepXy, @— BHA cOoKky 6 — BH, COoKy 


KOB HW 2 — Brepequ Hux. Ha palatinum MenKux 3y6oB HeT uu uMeeTca 1—2 3y- 
6a. CoumHuk coeluHsetca c palatinum Ha BHelIHeM Kpalo XOaHBI. 

B TyJIOBHUIHOM OTJeJe MOSBOHOUHOTO CTONOa THMOMeEHTPbI H MJIeBpOWeHTpbt 
XOpOwlo pasvimuaroTca (puc. 3, 4). Y runoleHTpa BepXHAA MOBepXHOCTb OTHOCH- 
TeJIbHO Oovlee y3KaA HM HECeT TOJYJIYHHY!O MowlalKy, He MOKpbITy!0 MepHXOH- 
[paJbHOK OOoMOUKOM, C NOMOrMM MPOMOJbHbIM BaJIMKOM MocpequHe. SalHui 
Kpal OOKOBOH MOBepXHOCTH THIOWeHTpa HeceT MepesHioI0 MOMOBHHY peOepHou 
cbaceTKku. Mmerotca remanodu3nl, HalpaBsIeHHble MocTeposaTepabHo. OTBep- 
cTHe XOpP/bl pacnoularaeTcA HWKe CepeHHbI rHNoWeHTpa *. 

Y mlespowentpa Han6oslee y3KH GoKoBble Kpas. Ha fopcaibHol moBepXx- 
HOCTH JMCKa HMeeTCH C OOeHX CTOPOH 110 2—3 OCTPbIX BbICTyIa JIA COWIeEHEHHA 
C HeBpasbHOoH yroht. Mexay HHMM — 3HXOXOHApasbHadA MiomalKa Cc Mpo- 
JIOJIbDHBIM BaJIMKOM, KaK Ha PHMOWeHTpe. SaqHAA MOMOBHHA peOepHOH cbaceTKu — 
Ha MepeqHeM Kpato OOKOBOM NOBepXHOCTH MeBpOWeHTpa. OTBepcTHe XOpAbI Mpo- 
HH3bIBaeT IJI@EBPOWeHTP BbILIe erO CepeHHbI, pexe — yepes cepelHHy. 

Ileppuiit metHpii mnossonok Tupilakosaurus wetlugensis kKpaTKo onvcaH 
Xroue (1°). Kpectioppie H XBOCTOBbI€ TO3BOHKH MlOKa HeM3BeCTHBI. 


CpaBpueune. Onucannpit Humbcenom dbparMeHT yepenmHOw KpbIlH | 
Tupilakosaurus heilmani c Tpyom MoxeT ObITb HCNOb30BaH JIA CpaBHeHHA, | 


MOCKOJIbKY OH H3BeCTeH JIMUIb C BEHTPaJIbHOH MOBepXHOCTH, Ha KOTOPOHM OUep- 
TaHUA OTeJIbHbIX KOCTelH MOFyT ObITb COBEPIeHHO HHbIMH, 4eM Ha OpcaJIbHOU 
cTopoHe. Hav6olee ocToBepHoe oTIMuve — pa3sHulla B MOJOKeHUM WeHTpa 
oKocTeHenus parietale. Y T. heilmani on pacnomaraetca nocpequHe IMpHHbl 
KocTH, y T. wetlugensis — 6143 MefuambHOrO Kpas, oKo10 foramen, parietale. 
QJeMeHT, OOO3HAYeHHEIH Husbcenom Kak postorbitale, a Xone Fg Kak 


: « B : : 
* Xione (1°) npHHsl HWKHHI Kpali rHmoueHTpa 3a BepxHUii, GlaromapsA yemy remManoHent 
Ha efO PHCyHKe OKa3aJlIHCb PaCOJIOXKeHHbIMH AOPCaIbHO H OTBepCTHe XOpfbl COOTBETCEBEHHO 
CMECTHJIOCh BBepX. | 
+. 
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postirontale*,umeer y T. heilmani wextp okocTeHeHuA NocpeqHHe, B TO BpeMa Kak 
y T. wetlugensis Ha O6eHX Ha3BaHHBIX KOCTAX 3Ta TOUKA HaXOUTCH GM3 Mepel- 
Hero kKpaa. 

Masaa cTeleHb H3y¥eHHOCTH MO3BOHOUHOrO cToNOa y T. heilmani He mos- 
‘BOJIACT BLIABHTb BHOBbIX OTJIHM4YHH Hallie POpMbI B ITOM OTJeJIe CKeleTa. Y Ka- 
3anve Huuibcena 0 TOM, 4TO FHNOWeHTpbl HM MeBpoweHTppl T. heilmani B pas- 
PO3SHEHHOM BHJle Hepa3JIMYHMbI, CBHETeJIbCTBYeT JIHUIb O IJIOXOH COXpaHHOCTH 
TpeHaHACKoro MaTepuaua. 

3amMeuauua. BepoxTHo, OombUIMHCTBO IpH3HaKOB, OTMC4YEHHBIX B Xa- 
paktepucTuke T. wetlugensis, cBolicTBeHHO Takxe u T. heilmani. Mopma 4e- 
pena, OTCYTCTBHe CJIYXOBbIX BbIPe3OK, MOJOXKeHHE OPOUT, pacnouoxKeHHe sulcus 
jugalis Ha squamosum, HaKJIOH 3aTblIKa Blepef, OTOTHYTbIe BHH3 Kpaa MTepu- 
rOHOB H iMpokul processus cultriformis parasphenoidei cOmmxaiot Tupila- 
kosaurus C THNMYHbIMH Opaxvonuyamu. DopMa MexKIMTepHrou,HbIX OKOH CXO]- 
Ha ¢ TakoBoH y Opaxuonogx Pelorocephalus, Chigutisaurus, Batrachosuchus 
(3°). Kontakt comuuka u palatinum Ha BHelIHeM Kpato XoaHB, Oynyun 
BooOmle BeCbMa peKHM OOpas0BaHHeM, Takxe BCTpeyaeTCA uU3peKa y Opaxuo- 
muy (Batrachosuchus). Hanuune kontakta basioccipitale u ntepurouya, a Takxe 
HeOoObI4HOe MOOxKeHHe foramen paraquadratum otsuuaiwor Tupilakosaurus 
OT BCeX JPyrHX JaAOHPHHTOJOHTOB HW CJIy2KAT OCHOBOH JIA BbIeeHHA HOBOTO 
‘cemeltctsa—Tupilakosauridae. Im6omoMepHoe CTpoeHHe NOSBOHOUHHKA TYMMIAKO- 
-3aBpHJ He MOXKET NOKa pacCMaTPHBATLCA Kak MPH3HAK OTHUNA OT Opaxuonny, m0- 
CKOJIbKY y THMM4HEIX (TpuacoBbIxX) MpescTaBUTeeH MocelHero CeMelCTBa 1103- 
BOHOUHEIK CTOIO HEM3BeCTeH H CUHTAeTCH CTEPEOCNOHAMJIbHbIM JIMUIb YCJIOBHO**. 
TytWJIaKoO3aBpHAbI OM3KO pOCTBeHHbI OpaxMomuyaM U MpekcTaBAIoT crelna- 
JM3HpOBaHHy!o Fpyliny, BbIAeMBIUIyIOCH, BEPOATHO, H3 NepMCKHX OpaxuonnHy, 
oOsalaBiiHx, mosxodHo Eobrachyops, paXHTOMHbIM CTpOeHHeM NMO3BOHOUHMKA. 


[JameoHTosIorHuecKHH WHCTHTYT Tloctynuso 
Akajemun HayK CCCP 3 VIII 1960 
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a, S.OTK TT. wetlugensis postorbitale rpanuuut c parietale, Ha 9TOM OCcHOBaHHH 
leb3a yTBepxLaTb, uTO TaKOM 2%e KOHTakT uMeetca y T. heilmani, T. e. uro postorbitale Hunp- 
‘€Ha JeHCTBUTeMbHO He sABsAeTCa postfrontale. [Ipumepom Toro, 4To HamMuNe KOHTakTa parie- 
ale u postorbitale He Bcerga aABaeTCA IIpHsHaKOM KpyMHOli cucTemaTHuecKol rpynnbt (KaK 
| 'T0 uMeeT MeCTO B Culy4ae MXTHOCTerMy), ABMAeTCA pox Dvinosaurus, Y THMM4HOrO Bua STOTO 
a — De» primus Amal.— Tako KoHTaKT HuMeeTCA, B TO BpeMa Kak y D. egregius Shishkin 
coll.) oH otcytctsyet, u postfrontale cmpikaetca c supratemporale, kak y OombmmuctTBa 
Hp HHTOJOHTOB, 

pow TIpeANoNO*KUTeMbHO oTHeCeHHBIe K. Pyckounn (14) K Opaxuonugzy Chiguti- 
AeHCTBUTeMbHOCTH MpHHaliexaT NCeBlosyxHH. 
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1961. Tom 136, Ne 4 


[rHCTOJIOVH 4 


WM. H. BOPHCOB 


K BO3SPACTHOH H ®YHKILMOHAJIBHOH MOPSOJIOr HH 
NONEPEYHONOJIOCATBIX MbILIL 


(IIpedcmaeaeno axademuxom IO. A. Opaosoim 23 VIII 1960) 


Safayeli HacToAmel paOoTH Oblio Ha IpHMepe MOMePpeYHOMOMOCATHIX MBIT 
mmumjesogza, m. longissimus dorsi u m. triceps femoris CBHHbH MpocJeqUTb BO3- 
PacTHbIe H3MeHeHHA MBI, pasmM4HOrO yHKUMOHAaTbHOrO 3sHaveHHA. Mccmego- 
BaHHA Takoro pola umerTcs (1, 7). M3yganacb Takxke (yHKUHOHAIbHaA MOpdo- 
JIOTHA MBI, B3POCJIbIX 2KMBOTHBIX (*~°). Ho BBULY OTCYTCTBHA EAHHOFO KpUTepHA 
(PYHKUMOHAJIbHOH OeHKH MbBIIIIbI, MOJYYeHHbIe Ppe3yJIbTAaTbl MpOTHBOPeYHBbh 
HM TpyHO comocTaBuMbl. 

Y HOBOPOXKEHHBIX MOPOCAT MBIMIeYHbIe BOJIOKHAa BC€X TPeX H3YYCHHbIX MBILIIL 
HMe1oT CXOZHOe CTpOeHHe, OTMHYAACbh JIMMIb OoraTcTBOM capkonsa3mbl. MbI- 
IeuHbIe Apa BbITAHYTHIe. K HeeIbHOMY BO3PaCTy pa3JIMYHA COBeEPLIeCHHO 
ucuesaioT. B MbIIIeYHbIX BOJIOKHaX BCX MBI MHO*HOpH Ib exKaT FycTO, paB- 
HOMepHO 3alOJIHAA BCe BOJOKHO. Pa3qHuHA Me@xKly CKeJIETHBIMM MbBILLUMaMy 
WH MbUNWeH MMULeBOa MOABIAIOTCA K 3-MeCAHYHOMY BOS3pacTy: Spa CKeJseTHbIX 
MBI, OCTAIOTCA BbITAHYTbIMH, a B MBIMe4HbIX BOJIOKHAaX MumeBona 40—45% 
Ayep — OBaJIbHbIe H Kpyrvible. [IOABJIAIOTCA TaK2XKe Pa3sJIHYHA B OTHOCHTebHOM 
KouIMuecTBe CapKonua3Mbl. IIpu ux oleHKe OOmernpHHATOe JeJeHHe MbILMeYHBIX 
BOJIOKOH Ha J[Ba KJlacca OKa3al0Cb HenpHrogHEM. Ilo cooTHomeHHto pudpus1| 
W CapKOMJa3Mbl BOJOKHA ObIIM pasyeseHbt Ha 6 KsaccoB: | — BouOKHa C ryCTbIMi 
MH PaBHOMepHBIM paciosox*KeHHemM MHO@uOpH I, I] — BomoKHa C peqKHMM HM TOH~ 
KHMH IpoOwuHJIKaMH capkonsa3mbl, II] — BomoKHac TOHKHMH, HO MHOTOUNCJIeH-| 
HBIMH poxHKaMu, 1V — BosokHa C LIMPOKMMH NpOxKUIKaMM CapKOMva3Mbl, 
V — HMeIOTCA KOJIOHKH (PUOpuIT, HO He 0 BCemy BOJOKHYy, VI — Bce @uOpHsbl 
pacnOO*KeHbI KOJOHKaMH. BBuy OTCYTCTBHA ACHbIX TpaHHI, Mey Kslaccamu,. 
Takoe JleJIeHHe TakiKe YCJIOBHO, HO BO3MO%KHAA OWMOKA MeHbIle, YeEM pH Jeve- 
HHH BOJIOKOH Ha «KpacHble» (Iy4KOBble) HM «OeJIbIe» (puOpuaaspasie) (*). Ipuy 
olleHKe 10 l1peqviaraemou WiKasie OKa3asl0Cb, UTO CKeJIETHBIC MBIUINbI 3-Meca4HOrO, 
mopoceuka cocTosT Ha 85% u3 BoOKOH | Kmacca; BomOKOH xe II u III KamaccoB 
cooTBetcTBeHHO 10 4 5%. B mpmuue mumeBogxa BomoKoH I—III kmaccoB oKOJO 
20%, IV knacca—24%, V knacca 13% u VI knacca 42%. B 5—6 mecates ckeseT 
HbI€ MBILIMbI HMEIOT TO 2Ke CTpOeHHe, YTOM BS Mecalla. OBasIbHbIe H Kpyrvible AUpa 
€MHHYHbI. BonoKon | Kaacca 90—92%. B stom Bo3spacTe B MbIllMe MHMLeBOLA 
KOJIMYCCTBO OBAJIbHbIX HM KPyrJibIX AMep MocTuraeT 55%. OTHOCHTebHOe KOVJIH) 
YeCTBO CapKOMa3MbI yBeJIM4YHBaeTcA (BOMOKOH VI kaacca 80%; ocTaJbHbI 
20% pacnpelemsotcs paBHOMepHO Mexyy I—V xkuaccamu). B jambHelimew 
CTpOeHHE HM TOJNLMHA MBIMIeYHbIX BOJIOKOH MHmLeBOo,a He MeHsIOTCH. JLuddepex- 
IMpOBKa CK@JICTHIX MBI, 3akKanuHBaeTCA K 10-mecauHOoMy BospacTy. K oT 
BP€MeHH KOJIMYeCTBO OBaJIbHEIX HM KpyTvibIX sep Mocturaer 10—15%. Ip 
OMHOPOAHOM AjepHoM ammapate c 9-Meca4HOrO BO3PaCTa MbILIMbI CIMHBI M KOHe4| 
HOCTH pasuMYaIOTCA NO GoraTcTBy capkoma3MoH. B m. triceps femoris BowoKol| 
I knacca 70—85%, II xnacca 7—12% u III knacca 7—9%; Bm. longissil 
mus dorsi BOJIOKOH I, II uw III knaccop corserctBeHHo 50—60%;15—18 u 18— 
30% (oTHOcUTeIbHad GelHOCTb capkoma3Mon — OCO6eCHHOCTb MbILUI, 2KHBOT 
HBIX, Pa3BOXMMBIX pau maca (*)). B JambHefmeM, oO MpociexeHHorO Bospacti 
I*/, roqa, BOSpacTHble H3MCHEHHA 3aKJIOUAIOTCA B YBEMYCHHH TOJIMHHbI MBIIIEY 
HbIX BOJIOKOH, HO nocule 10 Mec. TOMMIMHA BOJIOKOH 3aBHCHT He OT Bogpacta, 
TOJIbKO OT *KHBOrO Beca 2KMBOTHOTO “(@9) 
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Ta6Oauua 1 


Moa 3 aa pal pine ee @opma aqpa | Mcrounuk 
_ masseter Kpyna. pora- Her Oxpyruinie (?) 
THI CKOT 
Jlomayp Her OsaJbHEle 1 (8) 
OKpyrable 
Kpoauk Ectb B Ooub- | To e (4) 
IUHHCTBE BO- 
JIOKOH 
Kouka Her BpITaHyTbIe 1 
Uenosek Ectb OxBabHEIe Hi P. Schiefferdecker 
OKpyruible 
_ longissimus dor-| Kpyn. pora- » BbiTaHyTple (?) 
si TBI CKOT 
N Jlomayp Ectb B 4acTH » (8) 
BOJIOKOH 
} Kpomuk Her » (1) 
\ CBHHbaA » » Co6cTB. aHHble 
PIU bI ASbIKA Jlomayb » OsasbHple (°) 
. intercostales » Ectb Jinmuubre u (°) 
( OKpyrabie 
. oculomotorius » » OpaJIbHEIe Hi (8) 
OKpyrvible 
BI! MHteBowa » ? Oxpyruible (8) 
\ CByuHbA Ectb Osaibuble u Co6crs. jaHHbie 
st oKpyrvible 
BIMILEI Auadpparmel | Uenopek » ? P. Schiefferdecker 


J{mA COMOcTaBJIeHHA JIMTepaTypHbIX JaHHbIX TipHBeseHa Taos. °1 (3a HesO- 
faTKOM MeCTa B Hee BOUIN He BCe JaHHble; ONYULeCHHbI MaTepHaJI He NpOTHBO- 
CYT H3JIaraeMbIM IIOJIOXKeHHAM). 

_Jlerko BHJeTb, YTO NpH OObeMHEHHM MBI TOKO NO WpH3HaKy Harpy- 
‘CHHOCTH WJM TIO: CKOpOCTH COKpallleHHA, HEOObACHHMBbIMH OCTaIOTCA OCOG6eH- 
OCTH CTPOeHHA pasJIMUHBIX MBI. JIA noHOW PyHKWMOHAaIbHOM XapakTepH- 
[HK MbIILIIIbI ClelyeT YYHTbIBATh BCe CTOPOHbI ee JeATeJIbHOCTH: CHJIY COKpa- 
(CHHM, CKOPOCTb COKpalleHHH (He M@KCHMaJIbHO BO3MOXHYIO, a OOBIUHDIH 
2)KUM paOoTEl, MOCKOJIbKy ObIIO MOKA3aHO, 4TO Jake Mba MMMLeBOLa COMeEpxKUT 
‘HeOOJIbILIOM KOIHYeCTBe H «OeJIbIe» BOJIOKHa) H, HAKOHEL, AKTHBHOCTb (CKOJIbKO 
acOB B CYTKH Mblllla padotaeT). OT 9THX PaKTOPOB 3aBHCHT OTHOCHTebHOe 
OM4eCTBO CapKONa3MbI MU XapakTep sAyepHoro amnapata. B mMefmeHHO u M0- 
fOAHHO COKpalllaloulHXCA MbIUax MpeoOasaiT Kpyrvible HU OBaJIbHbIe Apa 
ie3aBHCHMO OT OoraTCTBa BOJIOKOH CapKoNa3MoH). B Opicrpo coKpamlarouluxcA 
SMUMAX MpeoOagqaioT BHITAHYTHIC Apa, B COKpallaiouHxca C OOJIbINON CH- 
ii — BOJOKHA, GeqHEIe CapKOMa3MOH, HesaBHCHMO OT aKTHBHOCTH MbIILILbI 
‘CkOpocTH coKpamenua. OTHOCHTeIbHOe KOJIMYeCTBO (PUOpHI MU XapakTep Ajep 
IpefeisioT CBOHCTBa BOMOKHa. CooTHOMIeHHe BOJIOKOH pa3/IM4HOrO THMa Xa- 
AKTepH3yeT MbILy B WeoM. Ja OWeHKH (yHKIMMOHAJIbHBIX CBOMCTB MbILIILIbI 
0 CTpoeHuio TpeGyeTcA MoOscueT MpOWeHTHOTO COJepKaHHA BOJIOKOH pa3vIn4- 
9X KuaccOB HM y4eT XapakTepa AepHoro armapara. 


g Jlcnuurpancknn BeTepHHapHbli Tloctynusc 
o HHCTHTYT 25 VI 1960 
| LWMTHPOBAHHAA JIATEPATYPA 
1 M.B. Jle6emgesna, Was. Hayy. wucr. um. Jlecrapra, 16, 1—2 (4930). 
d.U.OpaoBa, Apx. anat., rucrom. H aMOpHon., 82,2(1955). E.®. JIucunknu tii, 


We BeT. Hayk, 1 (1908). * F. Danzinger, Zs. Zellforsch., 25, 2 (1936). 
.M. JiutBep, JAH, 61, Ne 1 (1948); Apx. anat., rucTom. nu sMOpuou., 33, 1 (1956). 
4. Tl. WlyapncKuc, Cpapuutesuoe PHCTOJIOTHYeCKOe HCCIeEAOBAHHE Pa3JIMUHbIX BHOB. 
MepeuHonosocaTHx MIU Jomaqu, ApToped. Auccepraunu, Kaynac, 1955. *G Ed- 
ards, H. Ruska, P. Souza- Santos, A. Vallejo-Freire, J. Biophys. 
id Biochem. Cytol., 2, 4, Suppl. 2 (1956). 8 E. HW. Komocc, JAH, 117, Ne 4 (1957). 
fs) Gime Vy ake Anat., 92, No 4.(1958), . 2°. D. Jou bert, Js "Agric. Sci., 47, 1 (1956). 
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Jloxxangn Akagemun nayr CCCP 
1961. Tom 136, Ni 4 


| THCTOJOT HA 


T. H. XABKHH 


Ob H3Y4EHHHM CMEPMATOFEHE3A Y MOPCKOM CBHHKM 
NYTEM THCTOXHMUHYECKOLO BbIABJIEHUA 
NOJIMCAXAPHJIOB B CHEPMATHJIAX 


(IIpedcmaeaeno akademuxom H. H. Axuuxoeoim 15 VIII 1960) 


Ycranossenue Jle6nongom (*) wu YucmoKKu (14) yaacTHA yrsIeBOLHBIX KOMIIO 
HeHTOB CeT¥UaTOrO amnapaTa Toubq2KH B (OPpMHPOBaHHH AKPOCOMBI CiepMaTO 
30H0B MO3BONMO MyTeM OOpaGoTKH Cpe30B CeMeHHHKOB MephoyaT-senkopyk 
CHHOM H3Y4MTb (asbl cospeBaHua cnepmatuy (*, *, ®, °, 1). Ducronormuecku 
KapTHHBbl, MOuIy4aeMble Ip 3TOM MeTOJe, BECbMa MOCTOAHHEI; MOSTOMY OHM OBI 
HCMOJIb3OBaHbI IIA Kaccupukalun COueTAaHHH CeEMAPOMHBIX KJICTOK B U3BUTBI 
KaHaJIbllaX CeMCHHHKOB y HeKOTOPBIX MpefcTaBuTeseH MO3BOHOUHBIX (7, *) 
Y MopcKuX CBHHOK Co3peBaHHe ClepMaTHA MyTeM rMCTOXMMMYeCKOFO BbIABIE 
HHA MOTMCaXapHOB H3y4alOCb KaK B Cpe3ax, TaK H B Ma3KaX U3 CeMeH 
Huxkos (?, 6). Aproppi Bbiqemuau 17 cTatul sToro mpowecca u crpyNMMpoBaJn | 
yeTbIpe (pa3bl. B mHTepatype HeT CBeqeHH O KacCHuUKalHH yY MOPCKOM CBHHKI 
coueTaHHH KJIeTOK clepMaToreHe3a Ha OCHOBe YMNOMAHYTOH MeTOLHKH. 

Hamu w3yueHbl CeMeHHHKH 14 NOMOBO3pPeJIbIX MOPCKHX CBHHOK JIA Xapak 
TePHCTHKH Tex CTaH CO3peBaHHA ClepMaTHA, KOTOPble JOCTYNHBI JIA pacmo3sHa 
BaHHA TOJIbKO B Cpe3aX HM KOTOPbIe MOTYT ObITb HCIO/Ib3OBaHbI IPH KJlaccHuka 
WMH COveTaHHH KJIeTOK CNepMaToreHe3a B M3BUTbIX KaHaJibljax. CBHHOK BeCOl 
400—500 r 3a6uBaJIM B pa3Hble NepHoybl rola — B AHBape HM B aBrycte. CemeH 
HUKM PUKCHpOBaIH B *KULKOCTH Opa, 3aMBKa B MapacbHH-leONAMH; OKpac 
KM: TeEMATOTOKCHJIMH-903HH, MepHoat-seukotbykcuH m0 XOTUKHCCY C JOKpackol 
aAjep Te€MaTOKCHJIMHOM, MeTHJITPIOH-IIMpOHHH C MpeBapHTeIbHbIM CepMeHTH 
pOBaHHeM YaCcTH Cpe30B PHOOHYKMeas0i; HEKOTOPbIe Cpe3bl OKPAMIMBaJIMCh 2Ke 
JI@3HBIM TeMaTOKCHJHMHOM 110 Telifenrany. 

Uccaeqopanne m0Ka3ail0, YTO YFJIeBObI, BbIABIAeMbIe peakTHBoM Lua 
LeJIMKOM MApKUPYIOT AKPOCOMBbI 3PeJIbIX CIEPMUEB, a TaAK?Ke MATepHad, HAYUHH Hi 
uX MOCTpoeHHe B clepMaTuax. CnepMatTuy 6e3 aKpOCOMHOrO MaTepHaia MBI Hi 
HaOmozaiM. LucroxuMHyecKHH MeTO, BLIABJ€HHA AKPOCOM IIpeBOCXOHT 
MIperHallMOHHble H TeMaTOKCHJIMHOBbIe MeTObI, HO yCTyMaeT *Kele3HOMy FeM 
TOKCHJHHY B MOJIHOTe BbIABJICHHA B CHepMaTHAaX TpeBpalleHHH IWeHTPOCOMBI 
Tlocnequaa, OlaroyapA HanHuMIO B Heli yIrvieBOJOB, BbIABIAeTCA B Bue H 
CKOJIbKHX MeJIKHX rpaHyJI KpacHoro WBeTa, BHavade — BOIM3H annapata Touib, 
*%KH, B Ooulee 3pPeuIbIX ChepMaTHAaX — Ha CTOPOHe, MPOTHBOMOOKHOH PopM 
pyloureHca akpocome. 

B ructrosormueckux cpe3ax (6e3 OMHOBpeMeHHOrO HCC/IeMOBaHHA Ma3KO 
okpacka MepHoyat-JeHKopyKCHHOM MO3BOJIAeT BbIeHTb 11 craqui npeBpant 
HHA CHepMaTHA B 3pesbie crlepMun. [lomycxemMaTuyeckH 9TH CTayquu H300paxKeHn 
Ha puc. 1. Jini wnepppix Tpex ctTaqul XapakTepHoO pacnmonoxeHWe akpCc 
COMHOrO MaTepHaJia B KJIeTKe COOTBETCTBEHHO JIOKAIH3aWHu CeTYaTOTO alm 
pata Tonpmxu (casa «DompmKu» (8, 14)): 

1. B Hau6ouee MOTORbIX ClepMaTHyaX AKPOCOMHBIM MaTepHad MmpescTaBue 
rpynmoH us 3—4 okpyrablx rpaHyd, KOTOpble c1a60 BOCCTaHaBJIMBaIOT Je 
KOtbyKCHH H MOTOMY OKpalleHbl OeqHO. Appa cnepMaTuy My3bIpbKOBHHBIe, CH 
CKOJIbKUMH AppnuKkamu. [loceqHue OTMYAaIOTCA OT ApbINeK ChepMaTOLU 
M ClepMaTOrOHHH MeHbINMM Cosep2xKaHveM pHOonykKsieompotenjosB (PHII) u up 
OKpaCKe NMpOHHHOM — cy1a60 BbIPaxKeHHOH MMpOHHHOpUHeH. B waTonsas3 
cnepmaTuy PHII pacnpeyenenbt paBHOMepHO, B BHJe MeJIKHX 3epeH. — ) 
2. AKpOcoMHBIit MaTepnad CmBaeTCA B OLHY OKPyrslylo APKO-Kpacuyto rp 

‘then, 
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‘HyJY, HECKONbKO OTCTOAULy!O OT Apa cnepmatusH. Uncno aAqppuueK Ha 3Toii 
CTalMH OObIYHO He MpeBblllaeT JByX. 

3. AkpocoMHad rpaHysla cTaHOBMTCA KpyMHee, BXOLMT B ConpHKOCHOBeHue 
¢ A,pOM, COXpaHaa oKpyrury1o Popmy. B OombuIMHCTBe ClepMaTHy MMeeTCA JIMIIb 


: 
; 


| Niu da py A 
. ee sie Og / 


Puc. 1. Craqun (o603HaueHbi UMppaMH) MpeBpalleHusa ChepMaTHZ B 3peubie 
CnepMHH MpH oKpacKe nepiioqat-eiKkodyKcHHom. TlouycxemaTHueckHe 
\) pucyHkH 


O1HO JOBOJIbHO KpyMHOe APbIMIKO, MOUTH TakOH xe BeJMYHHLI, KaK HM akpo- 
COoMHad rpaHyvia. 

Ha Tpex mocsieqyroulux CTaMAX AKPOCOMHbIM MaTepHad MOCTeMeHHO OXBa- 
TbIBAeT APO CHepMaTHALI, MpHoOpeTad XapakTepHylo PopMy WanoyKH HJM KOUI- 
nayka (a3a «mamouKu» (*, 14)). 

4. AkpocomHas rpaHysia B MecTe COMpHKOCHOBeHHA ee C APOM yivioupaercs. 

TloceqHee coxpaHseT My3bIpbKOBHAHbIN XapaKTep, AJPbILIKO Tl0-mpexHeMy 
KpylHoe, XpoMaTHH B HeM OOpa3yeT Oovlee YeTKYyIO CeTOUKY H TviblOKu. Meruu- 
TPIOH — MMpOHHH BHIABJIAeT B UMTOMA3Me CIepMaTHA OTIeJIbHbIe Oolee KPyMHbIe 
TUIbIOKH. 
_. 5. Macca akpocomHoro MaTepHasia MOCTeMeHHO yBeJIMYMBaeTCA, OXBATbIBaA 
CBOHMH OTpocTKamu spo. IIpH sToM 4YacTb aKPOCOMHOM rpaHyIbl CoxXpaHsAetcsA 
3 BUe MO yWapOBHAHOrO BHICTyMa Ha «anouKe». XPOMATHH B Ape CTaHOBUTCA 
ele Ooslee OTYeTJIMBbIM, MaCKHpy ApbIWIKO, HeOObWIOe H MONTH IeHKOM 
yTpaTuBuiee NHpOHHHOpuniIo. 

6. AkpocomHaa «IlamouKa» uMeeT BHI MOJyMeCAlla, OXBAaTbIBaeT MOJIOBHHY 
Apa. Pacnoomenve Aep B CMepMaTHaxX YaCTO 9KCIIEHTPH4HOe; B WHTOMMIAsMe 
YyBemuyeHo KomHuecTBO PHI. Ha tpex mocsezyrouyux cTaquaAx O“epTaHHA ak- 
PpOcoMHOro MaTepuaa IpHOMKalOTCA K OYePpTAHHAM 3peJIOH AKPOCOMBI («akpo- 
comHax dasa» (*, *)). [[Mroniasma mM 3epHa NoMCaxXapufoB, Mapkupyioulue 
KJIETOUHBI WeHTp, Ha 3TOH chase CMeleHbl Ha CTOPOHY, MpOTHBOMOMO*KHYyIO 
‘akpocome MH y¥acTByioT B (POPMHpOBaHHH XBOCTa CIepMHA. 

_ 7. Akpocoma uMeeT BU KOHYCa, pacMOIO%KeHHOFO Ha MOBepXHOCTH eLse 60- 
Jee YBeIMYMBINeHCA «IaMOUKH». Apo clepMaTHAbl COXpaHAeT OKpPyTvible o4ep- 
TaHuA, YTO BHO Ha MoMmepeyHbIX pa3spe3aX AKPOCOMbI H Camoro spa (pxc. |, 
76 u 7e). Pacnpeneitenue xpomMaTuHa HexkHO-ceTuaToe. Hexkotopbie HavOosee 
Tpy6ie rpanyt PHIT coxpansioT nupoHuHoduvinio u noce O6paboTKU cpesoB 
PuOOHYyKsleasol, MpeBpamadcb B «ocTaTOUHbIe TebIay (°, 1). 

8. Akpocomublit KoHyc M ALpO yAJIMHAIOTCA, Apo MpHoOpetaeT Buy BEITAHY- 
foro OBO a. X pOMaTHH yIIOTHeH, OKpauinBaeTcA Judpy3Ho u Oowee HHTCHCHB- 
HO, OcoOeHHO y AlepHol MmemOpaHbl. B WATOMNa3sMe yBeJIM4eHO KOJIMYeCTBO 
OCTATOUHEIX Telell, POpMHpyeTcA xBOcT Oyfyulero chepMHA. 


13 TAH, +436, Ne 4 


: 
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9. Ampo u aKpocoMa yiJOMeHbI, HX OYepTaHHA MIpHOIMKAaIOTCA K OVePTAHHSIM 
TOJIOBKM 3peJIbIX ClepMHeB, HO HaHOOJIee AHCTaIbHaH YaCTb AKPOCOMBI Bce eIle 
gaocTpeHa. Okpacka sjipa B OOKOBOMi H B KOCBIX MpOeKIMAX BECbMa HHTCHCHBHA 
(puc. 1, 96). OcTaTouHbie Tebia B WMTOMNasMe Oosee Kpyruible, JWerue ompe- 
JeNAIOTCH. 

10. Cnenyroman cTaua npelcTaBiseT coOoH dasy «co3speBaHHA» clepMusA 
(8, 1). Spa BMectTe ¢ AKPOCOMOM Pe3KO YTOJIMeHbI HM y2Ke MaJIO OTJM4AIOTCA OT 
TOJIOBKH 3peIOrO CHepMHA, HO MpOObHIM M3rHO, MpHarouHH ToJIOBKe *Ke- 
JOOOBUAHEIM XapakTep, ca6o BbIpaxkKeH; WMTONIAa3Ma pellylMpoBaHa, 3arlou- 
HeHa OCTATOUHbIMH TeJIbILaMU, MPOHH3aHa CPOPMHPOBaHHHIM XBOCTOM CIlepMHA. 

11. 3pembie cnepMuH; HX FOJIOBKa, KOTOPad y MOPCKOM CBHHKM MMeeT 2KeJIO- 
OOBULHBIM XapakTep, OTUETHBO BbICTyMaeT B KOCHIX H MPOMOIbHbIX MpOeKUHAX 
HW Ha MomMepeuHbIX cpe3ax romoBKH (pc. 1, //a—I Je). OctaTounbie Tembya se- 
2KaT CBOGOLHO BOJIN3H TOJIOBKH CIIepMHs. 


PaccMoTpeHHbIe BbIWIe CTaIHH CO3peBaHHA CiepMaTH], pacioJaraACb B ONPe- | 


JIeJICHHOH MOCeLOBaTeJIbHOCTH, COOTBETCTBEHHO <«BOJIHAM» cClIlepMaToreHesa, 
BCTPeUaloTCA B MOMepedHbIX Cpe3aX H3BUTHIX KaHaJIbWeB HM BCerfa B ONpeeseH- 
HBIX CO¥eTAaHHAX C MpOuMMH, Oo/lee MOJIOMBIMH, KJIeTKaMM CIlepMaToreHes3a. 

Hamu BpleseHbt 6 BapHaHTOB KJIeTOUHBIX accolMalun. B cTporo nonepey- 
HBIX C€YCHHAX KAHAJIbILeB CCEMCHHHKOB BCTpedaeTCA JIHIMIb 10 OMHOM U3 TAKHX 
accoumauHi. Mx xapakTepuHcTuka aHa HMx«Ke. 

B I accoumauuu (puc. 2a) cnepMaTugbl B dbase «co3peBaHua» (10-9 cTaqna), 
oOpa3yionlve BHYTPeHHHM CJIOM KJIeTOK KaHaJIblla, MOCTOAHHO CcoueTaIOTCA CO 
ClepMaTHaMu OJHOH H3 CTaqHi casi «ob AKH» (1, 2 nau 3-8 ctraqua). K napy- 

OT HHX PaCHOJOXKeHbI CHEPMATOMHTHI NepBoro NOpAAKAa B COCTOAHHN Npowasel 

‘OTHYECKOTO TeuieHuA, H y Oa3aibHOH MeMOpaHbI — ClepMaToroHHN, mpel- 
CTaBJIeHHbie OOeCHMH OCHOBHBIMH UX pa3HOBHAHOCTAMH — «MIbIIeBHIHOM» 
«KOPOUKOBUAHOM» (4, 1%). 

Bo II accounayuu (puc. 26) BHyTpeHHHH CIO m0-l1pexkHemy OOpa30BaH Crep- 
MaTHJaMH B (pa3e «CO3peBaHHA», TOra KaK B NOCeLyIOULeM 3a HUM Cyloe CepMa- 
THIbI B (base «lOuIby2xKH» CMeCHAIOTCA CepMaTHAaMH B (pase «manoukH» (4 HJ 
5-A cTalua). Kuapyku OT HHX, Kak HW BI accolMalluu, pacnomomwenbl Mpodasa 
TMepMaTOWMTOB HW CilepMaTOroOHHH. 

B kaHaubuax c III accomnaynal (puc. 20) cospeBaHuve ClhepMaTuy 3aBepie- 


HO, BHYTPCHHHH C/OH KuleTOK OOpa3y1oT 3penbie cnepmuu (11-a ctagua). Econ 


B Il€pBbIX ABYX aCCOMUMAMHAX CO3peBalolllHe CHepMaTHAbI PaCnOJIORKeHbI PHIXJIO H, 
OyAy4un PHKCHPOBaHHbIMH Ha KJleTKaX CepTOJIH, MeCTaMH BHeJpHAIOTCA B MpoMme- 
*%KYTKH Me@K]Y MeHee 3peJIbIMH KJIeTKaMH, TO CII€pMHH, MOTOTOBJIeHHbIe K 
SJIMMHHAalWH, OOpasylOT OHH TeCHbIM pA, OTJeNeCHHbIM OT OCHOBHbIX KJIeETOK 
CBOOOJHOJIEKANLHMH OCTATOUHBIMH TeJIbIaMH. OcTasbHuble COW OOpa3soBaHbl cnep- 
MATHaMH B 5-H CTaqHH pasBHTHA (basa «UaNOUKH»), ChepMaTOWUMTAaMH B Mpodase 
MUTO3a WH ClepMaToroHusaMnH. [JoceqHHe BO MHOFHX y4acTKaX MOryT HaXOJHTbCA 
B MeTada3se MHTO3a (puc. 28). 

IV accounaunaA (puc. 2e) BcTpeyaeTCA B KaHaJIbllaX, OCBOOOAMBIUHXCA OT 
3peuIbIX CHepMHeB. BHyTpeHHHe CJIOH KJIeETOK 3feCb OOpa30BaHbl ChepMaTHaMu 
B 6-H cTaj\MH; CIe€pMATOLHTbI, paciouIoxwKeHHble KHApyXKU OT CMepMaTHA, MU 3,ecb 
cOxXpaHsioT (burypy mpodaspl. Cpequ cnepMaToroHHi NOABJIAIOTCA Ooee Kpyn- 
Hble 3JIEMeHTbI C rpyObIMH 3epHaMH H HHTAMH XPOMATHHAa y OHOrO H3 NOVIOCOB 
apa. OTH KeTKH OOO3HAUAIOT TAK 3Ke, KaK MOKOALLHeCA CHepMATOLUMTHI HIM Kak 
mpecnepMaTouutH. Hapsady c HUMM BCTpeyaioTCA OTebHbIe CMepMaTOrOHHH C 
«IIbII€BHHbIM> Apom (4, °, 1%), 

B V acconmaluu TakxKe UMeeTCA OHA paSHOBHAHOCTb ClepMaTHg ¢aKpOCoM- 
HOM» cbasbl (7 wun 8-5 cTraqua). Bce chepMaTHAbl OPHeHTHPyIOTCA aKpocoMaMu 
B CTOPOHY KvleTOK CepTouu, K IWMTOMIa3Me KOTOPbIX OHH MpHKpelieHbl, oOpasyA 
MecTaMH HeOosbuHe yuku (puc. 20). K npocBety kaHaJblla cnepMaTHb OOpa- 
IeHbI CBOeH WMTOMIa3MoH, B KOTOpoH dopMupyeTcaA xBocT Oylymero cnepMua. 
PacnoJloxKeHHble KHapyxU CllepMaTOIMHTH MH ClepMaTOrOHHM COXpaHsIOT Tako 
*Ke XapakTep, KaK HM B pesblyujeH accoWMallHu, HO KJIeTKH THMa WpeciepMato- 
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Pue. 2 Puc. 3 


Puc. 2. CermenTbI OTIeDHEIX H3BUTHIX KaHaJibleB C pa3sHbIMH accouHalHAMH KJeTOK, Ilepiio- 

lat-neiKocdbyKcHH: a — J accounaHaA; oK. 7, 06. HMM. 60 *; 6 — II acconMalHs, OK. 10, 06. 

10 <3 6 — III accounauns, BHANBI MHTO3bI CnepmaToroHHit, oK. 10, 06. 10 x; e — IV accouna- 

us, ok. lomanp VI, 06. 40 X; 0 — V accounauna, OK. 7, 06. umm. 60 <; e — VI accomnauns, 
oK. 7, 06. umm. 60 X; oc — III accomnauna, ox. 7, 06. umm. 60 X 


Puc. 3. [pynna H3BHTbIX KaHadbuepR CeMeHHHKa C pasibiImMH accounainaMH KaeToK. Tephoxat- 
| deikobykcuH. O6sopublit cHHMOK. OK. Tomaib I], 06. 10 x 


JIAH, tT. 136, Ne 4, Xapkun 


TOB pe3kO MpeoOalaiwT CpeqH 2JICMeEHTOB, PaCTIOJIOMKeHHIX y Gasanbuoli 
MOpaHbl KaHaJIbila. 

jaa VI accoumaunu (puc. 26) XapakTepHbI NOMMMO CnepMaTHy B 9-i cTaqun 
Typbl Meraca3sbl cMepMaTOMNTOB TepBoro NopslKa, a TakKe HaslMuHe cnep- 
TOWMTOB BTOporo nopsyzKa. HanOonee HapyKHbIi pay KNeTOK cOpa30BaH 
ecliepMaTOLNTaMH. 

TaKOBbI OCHOBHBI€ aCCOMMalHH KJIeTOK B M3BUTPIX KaHaJIbllaX Ce€MeCHHHKOB 
pcKOH CBHHKH. CmeHa STHX accomnalnit oOycnoBneHa H3MeHeEHHAMH MOpdo- 
THH C€MAPOJHbIX KJIETOK B 

ollecce ciepmatorenesa. B Ta6auna 4 
e3aX, OKPallleHHbIX nepHowar- Uactota pa3vIM4HbIX aCcOlwalwvH KNeTOK B A3- 


HkotbyKCHHOM KaxKaa acco- BHTbIX KaHaJIbllaxX CCMCHHHKOB MOpcKoH CBHHKH — 
i YHCJIO KaHaJIbleB C KJI€TKAMH Jl2HHOU accoluMalun 
ala YeTKO pa3JIMuuMa, 


Ke IPH MaJIbIX yBeJIMYeHHAX auON ce 
iKporenesa. B cpe3ax, OKpa- = Accouua- y 
SHHBIX Teplogat-setkobyk- “es BMCTOs 
HOM, Kaka accounana Eo Lens % 
TKO passiMuHMa Jake mpu 
mex ypemuiennix wuxpo- | a | mitats | we | ahgep 
ona (puc. 3), uro oOserua- Il 240 1373+1,5 | 230 12,5414 
MX mogcuer. Besenctsue oe oe Oe | oa fae 
BHO JIMTeJIbHOCTH OTJeVJIb- NI 136 752141 174 9,541.3 
OS a ee | 100 1843 100 
CIO KaHaJIbleB C pa3JIHUHbI- 


1 aCCOWUMaUMAMH B CeMe€HHH- 

IX BECbMa Pa3JIHUHO, YTO NOM aeTCA KOJIMYECTBEHHOMY y4eTy MH CTATHCTHYECKO! 
padorke. Jia 9TOrO Wesecoo6pa3HO BHIYMCIATb YaCTOTY Kako accounallun 
[eTOK B MIpOWeHTax k OOWeMy YHCY H3yYeCHHbIX H3BUTbIX KaHaJIblleB B CeMeH- 
[kKaX HeCKOJIbKHX XKHBOTHBIX. Mbl 1pousBeIH TaKOH NoscueT y TpeX CBHHOK, 
MTLIX B AHBape, H y Tpex — yOuTbIX B aBrycTe. B KaxKOM CeMeHHHKe y4H- 
[BalOCb OKONO 300 KaHaJIbIleB C pa3HbIMH ACCOMMANHAMH; BCeroO YYTeHbI acco- 
(aun B 3648 Kakambuax (cM. Ta6u. 1). 

ConoctTaBsieHve pe3yJIbTaTOB MoscueTa accolMalHt y CBHHOK, yOHTHIX B H- 
[pe H B aBrycTe, OOHapyXHJIO HEKOTOPble Ce3OHHbIe pa3sHYHA B YaACTOTe pAa 
COUMalHu, MpeBblliiaouue Mpeledbl CysYaHHbIX KOeOaHHi mMoKasaTess. 
‘ pa3sIMYHA, MpM4HHA KOTOPHIX elle NOJNKHA ObITh W3y4eHa, yKa3bIBaIOT Ha 
SMOXKHbIC H3MCHEHHA MpPOMOJKUTEIbHOCTH OTCJIbHbIX peBpauleHHl KJeTOK 
iM CllepMaTOreHese y 3J0POBbIX XKHBOTHBIX, JlaxKe B YCJIOBHAX HX OObIMHOLO CO- 
poxanna. Ilostomy Bcakue KOJIMYeCTBeHHbIe MCCeOBAHHA U3MeHeHHH CepMa- 
TeH3a MO, BIMAHHEM Pa3JIMYHbIX BOSeEHCTBHM (pakHalMOHHbIX, rOpMOHAJIb- 
IX), CTaBluMe Oovlee JOCTYNHbIMH OaroyapsA rucTOXHMHYeCcKOMy MeTosy (°, 2°), 
JOKHbI COMPOBOKLATbCA AHAJIOrHYHBIMH KOJIMYECTBEHHBIMH HCCJe.OBaHHAMH 
KOHTPOJIbHBIX 2KHBOTHBIX JIA yYeTa BOSMOXKHBIX PU3HOJIOrMYeCKHX KOIeOaHHli 
JYYeHHBIX ToKa3aTevelt. 


 BoewHo-MeauUMHcKad akagemus Tlocrynnso 
C. M. Kuposa 10 VIII 1960 
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FHHPOBHOJIOLH 


JI. M. MAJIOBHILKAS u tO. HW. COPOKHH 


K BOMPOCY O MMTAHMHM HEKOTOPHIX BUJOB AMATTOMHA 
(COPEPODA, CALANOIDA) BAKTEPHAMH 


(ITpedcmaeaexo axademukom H, H, l[maaveaysexom 11 III 1960) 


B paOotax M0 NHTaHHIO IpeCHOBOAHEIX MalITOMH, paCCMaTpHBaeTCA T1aBHB 
06pa30m moTpeGleHHe HMM Bogopocuel ('~*). UTo xe KacaeTCA GakTepHaJbHO! 
IMTaHHA, TO B paOoTaX HEKOTOPbIX aBTOpoOB (°, °) MOXKHO BCTPeTHTb JIMINb yKa3. 
HHA Ha TO, YTO AMaTOMHAbI yaBIMBaloT OaKTepuu. O. M. Koxxopa (”) cuntae 
uTO JIA OalikanbeKouw Epischura 6akTepHu ABJIAIOTCA JIMIIb BCMOMOraTeJIbHbl 
HCTOUHHKOM MMTaHHA, OCHOBHbIM Ke CJyKaT BOMOPOcuH. | 

Samayeli UcceOBaHHA OblvIO BbIACHeHHe CMOCOOHOCTH AByX BYOB uanTi 
muy, — Diaptomus gracilis Sars. u D. graciloides Lill_— norpe6maTb u ycsa 
BaTb OakTepuu. Padota Oblla BbIMOJHeHa C MpHMeHeHHeM paMoyraepoqHO 
metona (8, °). 

OnpiTbl CTaBMJIMCb B KOIOOUKaX Ha 100 MJ, B KOTOpble HaMBaNacb Boa J 
BOJOXPaHUWJIMULa, MpOPHIbTPOBaHHaA Yepes CPUIbTpbl, 3aepxKUBaloulNe OaKkT 
puit.B Kom604KH ToscaxuBalocb 10 15—20 2xMBOTHBIX, ocJle Yero B HUX BH 
CHJIaCb B3BECb BOMOPOMHbIX OakTepHit, moMeyeHHEIxX C!* B mpomecce xemocHHTe: 
pH BbIpalwlwBaHHH HX Ha MMHepasIbHOM arape B aTMocdepe Hy + Bospyx - 
+C4O,.B opraHwuecKoM BellecTBe MeYeHBIX OakTepHi ONpelemsaacb BeHUHI 
C, — KouMuecTBO yruepoqa (B MHJWIMTpaMMax), MpHxofsameeca ua 1 wv 
ilyJIbC AKTHBHOCTH MIpW CTaHJapTHbIX YCNOBHAX M3MepeHHA MocmeqHel. J 
STOO YYHTbIBaOCh COMepxKaHve Opranwyeckoro yrulepoga B | Mi 6akTepuas 
HOM B3BeCH HM ee pasWwOaKTHBHOCTb. KOHWeHTpalHA OakTepHit B OMBITaX KOU 


i 


1a 


6aacb B npezetax 0,9—5,4 MH. KieTOK B 1 Mia. Konuentpaua OaxtTepi 
B UepemmaHcKkoM 3aJIMBe, OTKya ObWIM BEIOBJICHLI paukKM LIA ONBITOB, KOs 
Oalacb B 3TOT Hepnog oT | fo 2 MH. KeTOK B | Ma. 

Mbt nomaraiM, YTO CMOCOOHOCTS AHalTOMHA K OTPUJIbTPOBLIBAaHUIO OakTepih 
JOMKHa 3aBHCeTb OT arperaTHOTO COCTOAHHA ToceqHHX. TlosTomy onpiTEr Cc 
BHJIMCb Kak C JMCHepcHO pacnpeleseHHbIMM OakTepHAMH, TaK HM C OaKTepnas 
HbIMH TieHKaMH. IlocateqHHe mMOy4yaIH MyTeM OTCTaHBaHHA TpexHeevIbHll 
CTapbIX KYJIbTYp BOXOPOMHbIX OakTepHH, CMbITbIX C MHHepaJibHOrO arapa. I 
PaJJIeMbHO TOLOOHbIe OMIT MpOBosuIMcb c Daphnia longispina, Koropas § 
JIA€TCA TOHKUM (PHJIbTpaTOPOM H 3aBeOMO ycBanBaeT OakTepuu(?®, 1). Tlocue ¢ 
TOUHOK 9KCOsHuMH pH 18° pauku OTMBIBaJIMCb OT B3BeECH MeYeHBIX OakTep 
HW TloMenjatucb Ha 2—3 uaca B BOY C HeaKTHBHBIM KOPMOM JIA OCcBOGOK TE 
XKeJIY[KOB OT MeYeHHIX OakTepHH. JIA KOHTPOA 3a aqcopOuneli MeyeHBIX 6¢ 
TepHH MOBepXHOCTHbIMA NMOKPOBaMH pauKOB CTaBHJIMCb aHaJIOrHuHble oOMbil 
C IIpeBapHTebHO 3acPpHKCHPOBaHHbIMU CPOpMaJIMHOM pauKamu. Takum oOpa3cy! 
MOXKHO OblJIO yHeCTb AKTHBHOCTb yrviepofa C'* opraHuyueckoro BenjecTBa, }! 
BOeHHOrTO pauKkaMu. PaywMoaKTHBHOCTb oMmpesleiAacb Ha WpenapaTax, Bb! 
IN€HHbIX Ha TpeMeTHBIX cTeKax. Paukw pacnoslaramuch Ha cTeksie Ha I 
mayu, paBHOH mioumaqH PuIbTpa WA yueTa paqMOaKTHBHOCTH B3BeCcH Oak} 
pul. Kommuectso- opraHuyeckoro BelecTBa (B MHJINHrpaMMax yrviepomy" 
ycBoeHHoro | paukom 3a Bpems# ombiTa (C,), BbluncaNOCh m0 copay 
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=C,-r-S, rler—cpequaAd pasuoakTHBHOCTb paukoB B onbiTe Ha | sk3emMnAp 
S — xosdcbulvent caMonormomeHud U3JyYeHHA B Tele paukKOB (B TelaxX [M- 
TOMYCOB OH paBeH 1,88 u B Temax Aaduuli 1,54 (**)). 

Jima y¥eTa cpaBHHTeIbHOM HHTeHCHBHOCTH MMTaHHA padKOB BbINHCIAJICA 
JOIEHT CYTOUHOFO BOSOOHOBJIeEHHA BellecTBa HX TeJla 3a CYeT NMTAHUA Mede- 
iM KopMom (P). Benuynua P (B MpolleHTaX) BbIYHCIANacb Mo dopmyvJe 

C,-100 
= * ~", rae C — cpequee cofepxKanue yrulepoga B Tete 1 pauxa. B tTa6u. 1 


HBOLUTCH TipHMep pacueTa yCcBOHeMOCTH IIO Ne€pBHUHbIM JaHHbIM. 


A aiOn Wiad 


Yepostemocth MeveHHBIX Cl OakTepHi MiaHKTOHHBIMH paukamu (C, = 0,0267) 


rs) PaquoakTHBHOCTb, HMM/MHH Kone 

0 opran. oy Pa 

= 4 pauka c | Beul., we- Coyepx. CyTouH. 

Bug paaKka even |\jOG= 1 1 pauKka c nonpask. |pem. B Te- C RB Tese |BOSOGHOBA, 

) 55 wag | Pau- | MonpaBK. | ya camo- | m0 1 pau- | Palka, ¥ (P), % 
Eel Ka |Haapcop6u. nora. Ka, ¥ 
i mo 
f & s 
phnia longispina 45 |1736/39,0| 38,9 60,0 “1,60 6,2 26 ,0 
aptomus gracilis 30| -35/4,1) 0,8 1,5 0,04 6,9 0,58 
aptomus grasiloides | 59} 5£j 1,0 0,7 iS 0,03 6,9 0,49 


Oxka3asl0cb, 4TO Ip KOpMJeHHH JMaNTOMycOB OakTepHAMH, pacnipeyeeH- 
IMH JMCIepcHO B TOME BOA! pH MX KOHUeHTpaluu, npHOmuxaromeca 
ecTecTBeHHO! (0,9 MaH/Ma), a TakoKe 1 npeBbiaromeli ee B 5 pas (5,4 MiH/Ma), 
muunna P coctaBuseT JecaTpie Jou mpoueuta (pyc. 1). apamembHybie OMmbiTbl 
apHuAMM NoKa3aIM, 4TO nocaeqHNe 3a CUeT yCBOeHHA yrviepoga OakTepH- 
bHBIX KJI€TOK OOHOBMIOT 3a CyTKH OT 8,2 0 26% oT MaccbI BelecTBa CBOeTO 
fia, T. e. B 20—40 pa3 Gombe, YeM y ZHaNTOMH] B TeX Ke yCJIOBHAX. 


r 


c. 1. Ycposemocth meuewuprx Cl4 OaktTepuli 
MpOTOKOKKOBEIX BOMOPOCNel MaHKTOHHbIMH 
qkamMH. J — Daphnia longispina, 2 — Di- 
tomus gracilis, 3 — Diaptomus graciloides. 
J] — xucnepcHo pacnpemedenubie OakTepHn: 
— 0,9-10°u JJ —5,4-10° knetoK na 1 ma; 
] — OakTepHasbuble mienkH 3,6 - 10° keToK 

1 ma; JV —mpoToKoKKopble BogopocH 

15 600 KnetoK Ha 1 ma 


— 


Hu3kaah cteleHb yCBOeHHa fuanTomycaMu OakTepvasbHOH MukKpodopbl. 
CipeseseHHOH TMCHepcHo, MOO MOXKeT ObITb CJIeECTBHEM HECHOCOOHOCTH 3THX 
MKOB K lepeBapHBaHuio OakTepHasIbHOrO GOeKa, HOO MOKeT CBUJeTEIbCTBO- 
Tb O HeMpHCcnocoOeHHOCTH POTOBOrO almapaTa H3y4aeMbIX BHAOB K OTPHJIb- 
OBLIBAHHIO OTICIbHEIX OakTepHaJIbHbIX KJeTOK. IlocmemHee HaliIO0 MOTBep- 
leHHe B OMbITAX MO KOPMJIeHHIO AHaNTOMyCOB OakTepHaJbHbIMM IJIeHKaMH. 
<a3aJ10cb, UTO H3MeHeHHe arperaTHOrO COCTOAHHA KOpMa OOJleruaeT ero OT- 
IbTPOBLIBaHNe. BesuauHa P B 3TOM CJlyyae 3aMeTHO BospacTaeT. CBoel Mak- 
aNbHOH BeIMUHHEI (OKOO 10%) oHa MOcTHraeT IPH KOpMJIeHHH MeyeHbIMU 
(OTOKOKKOBLIMH BOOpOcJIAMH (Scenedesmus), BeHUHHA KJIETKH KOTOPbIX lpe- 


ct peewepe OakTepHalbuOH KeTKH pas B 20. 
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B uutepaType uMewTca jaHuple (17, 13) 0 TOM, YTO AMaNTOMHAbI ABJIAIOTC 
TOHKMMH (puJIbTpaTOpaMM MH UTO pa3sMePbI HCHOb3OBaHHOM MMneBOH wacTHL 
COOTBeTCTBYIOT TaKOBOH y Cladocera. PesyubTaTbl Ke HalIHX OMbITOB MIpHBC 
AT K BHIBOLy, UTO Diaptomus gracilis u D. graciloides cmeqyer oTHecTH K rpy 
6bIM (UbTpaTOpaM, KOTOPble CMOCOOHbI OTPHJIbTPOBbIBATb OakTepHH B 3aBHCk 
MOCTH OT HX arperaTHOro cocTOAHUA. OHH MOryT B KaKOM-TO CTemeHH yCBab 
BaTb OakTepHaJbHbI SenOK, HO, OyAy4YH TpyObimu (ubTpaTopamnH, Hecocol 
Hbl OTPHJIbTPOBLIBATh OakTepHOMMAaHKTOH. 

Ilostomy aHHble HalllwX HCCJIEqOBaHHH He alOT OCHOBaHHA CBAS3bIBaTb JP 
HaMHKY UHCJICHHOCTH HaNTOMHA C AHHAMHKOH OOmero 4nCJIa OakTepHi B BC 
yloeme. ; 


VWucTHTyT OnOuOrHH BOLOXpaHHJIKUL Tloctynuno 
Akalemun HaykK CCCP 22 II 1960 


IWHTHPOBAHHASH JIMTEPATYPA 


1G. Fryer, Schweiz. Zs. Hydrobiol., 16, Ne 1 (1954). * A. Nauwerck, Arcl 
Hydrobiol., Suppl. 25, 4, H. 1 (1959). ®? H. Vetter, Internat. Rev. Hydrobiol., No 3 
(1937). 4 JI. M. Cy meua, Aptoped. ancceptauuy, Munck, 1958. 5 A.T. Ponaun: 
Tipupona, Ne 10 (1949). 6 tO. C. Beaanukaa, Astoped. aucceptayuu, Muuck, 195! 
70..M. KoxoBa, JIAH, 90, Ne 2 (1953). § A.B. Monaxkos, 10. VU. GCopoxknyi 
Bros. Mucr. 6uo7. pofoxpanumum, Ne 3 (1959). * 10.W. Copoxkuu, A.H. Memxo! 
Tp. Hucrt. 6von. Bogoxpanumum, Ne 2 (5) (1959). 2° A.T. Poguna, Tp. BcecorosH. ruape 
Oxon. o6m., 2(1950), UE. TW. Manyiaosa, JAH, 90, N6 (1953). i2°B. MM. ae 
JOB, OnpefenutTeiH OpraHH3MoB MIpecHbIx Bod CCCP; Be 12919380, 3 By Nialtiimeagnn 
Limnologische Terminologie. Handbuch der biologischen Arbeitsmethoden, Abt. 9, Teil, 
H. 3, 1931. 410.HW. Copoxun, Tp. Mucr. 6uon. sozoxpanuanm, Ne 3 (6) — B neuati 


950 . 


oknagm Akagzemun nayr CCCP 
1961. Tom 136, N: 4 


rHIPOBHOJIOrH A 


A. B. CAMAPHHA 


O CESOHHOM JHHAMHKE BHOrEHHbIX JJIEMEHTOB 
B CBA3H C CE30HHbIMH H3MEHEHHVAMHW HHTEHCHBHOCTH 
POTOCHHTE3A B BOJIE os. BANKAJ 


(ITpedcmaeanexo axademuxom JI. B. Haauekunoim 17 VIII 1960) 


H3yyenve mpoleccoB mpoxylupoBaHuA HM JecTpyKWUMH OpraHHyeckoro Be- 
4uecTBa B Tose BOX 03. Balika, NpoBoyuMoe B NOC IeqHHe Fob METOLOM «CKIIA 
HOK», MOKAa3aJIO, UTO Ce30HHBIM XOX MpOAyKUMU OpraHuyecKOroO BellecTBa HMeeT 
Ha IIpOTAx*KeHHH rosa Ba MaKCHMyMa M Ba MHHHMyMa. MakcHMyMbl MIpuxo- 
ATCA Ha Becuy (alpeb — mai) H JieTO (aBrycT), MHHHMyMbI Ha 3uMy (JekaOpb — 
AHBapb) HM JleTO (KOHEL, HIOHA — utouIb). TomOBOH MaKCHMYyM B 3aBHCHMOCTH OT 
TuMa pa3sBUTHA PUTOMNMAHKTOHA MpHXOMTCA Ha BecHy HIM JeTO. To,oBOH Mu- 
HHUMYM IpOLyKWHM OpraHH4ecKOro BersecTBa Bcerfa MpHxXo_uJicA Ha 3sumy. [o- 
oBat MpOkyKUHA KuCIOpoza coTocHHTesa B OeqHbIe Meo3sHpoH (Melosira bai- 
caleusis Wisl) rol paBynetca 530—650r O, nox 1 m® noBepxHocTu o3epa B 
coe O—50 m. B romp, Ooratbie MeO3HpoH, NpOAyKUMA KUCIOpOsa BOspacTaeT 
xo 700—900 r nog | mM? noBepxHocTH o3epa B TOM xe Coe (*). 

Tak KaK JMHaMHKa OpraHH4ecKOro BellleCTBa B BOJOeMe TECHO CBA3AHA C JIH- 
HaMHKOH OMOreHHbIX JJIEMeHTOB, TO IipefcTaBJAeT HHTepec NO3sHaHHe OOULUX 
RaKOHOMepHOCTeH, yIpaBJIAIOU[HX BCeEMH JTHMH Mpolleccamyu. 

Pa6oT, MOCBANIeHHEIX H3y4eHHIO 3TOTO BaxkHOFO Borpoca, Ha Balikane m0 
cyulecTBy He mpoBosusocs. Mmerotca wHMuIb OOmMe yKa3aHHA Ha 3A4KOHOMepHbIe 
CBA3H Ce30HHbIX H3MeHeHHH COfepxKaHHA OHOFeHHbIX 3JIEMeHTOB HM OpraHHye- * 
‘CKOrO BeujecTBa B Bosax 03. Balika c ce30HHbIMH ABJICHHAMM B KM3HH Oalikasb-- 
¢ckoro (uToMIaHKTOHAa (27°). ¢ 

B 1957 r. Hamu npoBosuucb HaOJOJeHHA Ha Ce30HHbIMH H3MeCHCHHAMU 
‘COlepxKaHHA COeHHeEHHH OHOreHHbIX 3JIEMeHTOB (HUTpaTHOTO a30Ta, (ocdar- 
Horo ctboctbopa HW KpeMHUA), OPraHu4eckoro BemlecTBa (NepMaHraHaTHaA H OUXpoO- 
MaTHAaA OKHCJIAeMOCTb) HW MpoleccaMH MpOlyWupoBaHHA UH ecTpyKWuu opra- 
‘HuYecKOrO BemlecTBa B Boge Balikauia. 

Ha6ogeHus Belucb B paloue BalikabcKoH OnosorM4yecKOH CTaHWHH TIpH 
Mpxytckom yHuBepcutete (moc. Bbombuie Kori). 
 Tlpo6nt BoaE 2a onpeseneHuA cofepxKaHHA COeqMHeEHHH OMOreHHbIX 9JJIe- 
(MCHTOB HM OpraHHyecKoro BemsecTBa OTOHPaJHCbh exKeeKaHO C TOpH30HTOB 0; 
(25; 50; 100; 250 u 500 m B nocTOAHHOM ToUKe, pacnmoOKeHHOK Ha paccTOAHHU 
‘2 KM oT Gepera. 

Cojepxanue dbochatHoro dociopa onpeyeissocb m0 MeTowy Jlenuxe, HH- 
TpaTHoro a30Ta MeTojoM [paHyzBaibla — JIasxy, KPeMHUA — KOAOPHMeTpuyeCKH 
mo Bunyksepy. O6ujee cofepxxaHHe OpraHHuecKoro BellecTBa OMpeseJAOCb 
‘MeTOJOM XPpOMOBOrTO CoxXKeHUA, MpeqowenHEIM IT. [. BunG6eprom u gp. (°). 
200 ma HedubTpOBaHHO BOAbI ynapHBasOCb Ha BOAAHOM OaHe Jocyxa. Cyxou 
OcTaToK OOpaOaTbIBayicAd xpomoBoli cmecbio. M36nIroK OuxpoMaTa OTTHTPOBBI- 
Baca Homomerpuyecku (7). OnpefeseHve MepMaHraHaTHOM OKHCJIAeMOCTH Be- 
Jl0Cb B KHCOH cpele no MeToxy KyOeus. 

_ Tipu onmpetenenun HHTeHCHBHOCTH MpoleccoB POTOCHHTesa HM AbIXaHHs Obi 
HCNO/Ib30BaH, KaK HM paHee, MeTO «CKIAHOK», MpeqioweHHb T.. [.. Bundep- 
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rom (8). CKJIMHKH NOJBeWIMBaJIHCb K NOMJaBKy, YCTAaHOBJIEHHOMY B O3epe Ha AKO- 
pe, Ha rayOunpt 0; 5; 10; 15; 20; 25; 30 uw 50 M. OnpemeteHHe KuCIOpoya ~Be- 
och MeToxoM Bunksepa. Jia THTpoBaHHaA npuMeHssica 0,01 N pacrBop runo- 
CyJIb*puTa. 

Pe3ysbTaTbl MpOBeeHHbIX HCCJIeEOBAHHH, TMOSBOJIAIOMN[Me HaM€THTb HeKOTO- 
pble OOMMe 3AKOHOMePHOCTH JMHAMHKH yKa3aHHbIX KOMMOHeCHTOB B Balixkaule, 
W3araioTCcA HYKe. 

Becuoit 1957 r. B Baiikasle OCHOBHBIMU (POpMaMH B (PUTOMJIAHKTOHE ObIM BHI 
poga Melosira (Melosira baicalensis Wisl, M. islandica). Takum o6pasom, 3TOT 
ro Obl «ypoxwkaHHbIM» JIA MeJIOSMpbl. 

Ce30HHble H3MeHeEHHA Mpolecca (POTOCHHTe3a H COJeprxKaHHA COeqHHEHHH Ono- 
T@HHBIX 3JIEMCHTOB (HUTPaTHOrO a3z0Ta H cbocdbaTHoro cocdopa) H opraHHyecKoro 
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Puc. 1. Cofepsanve HUTpaTHoro a30Ta, tocaTHoro qdocopa, opranu- 
yeCKOTO BelleCTBAa MH HHTeCHCHBHOCTbh MOTOCHHTe3a B BOJe 03. Balika B 
coe O—25 mM. 1 — HHTeHCHBHOCTb (poTocHHTe3sa, 2 — cocdaTuE cocdop, 
3 — HUTpaTHbI as0T, 4 — oOmiee cofepxKaHve OpraHvueckoro BenlecTBa 


BeuecTBa (GHXpOMaTHaA OKHCJIAeMOCcTb) B 1957 r. MoryT ObITb OXapakTepH30- 
BaHbI CJlelyIouluM OOpasom (puc. |). Sumo (B AHBape) HHTeHCHBHOCTb (oTo- 
CHHTe3a Oba He3HAYHTeEIbHOH, COMepxKaHHe a30Ta u Gocdopa * Oblwio B Mak- - 
cumyMe. B cbeBpavie HHTCHCHBHOCTb (POTOCHHTe3a BO3poca, cosepxKaHHe (oc- 
(popa 3HayuHTeJIbHO MOHH3HIOCb. Jlamee, B MapTe, HHTCHCHBHOCTb (OTOCHHTe3a 
OCTaBaJlaCb JOCTaTOUHO BBICOKOH, CosepxKaHHe a30Ta Hu cocdopa ene NMOHH3H- 
Jlocb. B anpesie HHTeEHCHBHOCTb Mmpolecca POTOCHHTe3A, 110 CpaBHeHHIO C IIpeypI- 
LYIMM MeCAIeM elle BOSpOCca, a COMepxKaHHe COeAMHEHHH OMOTeHHbIX 3JIeMeH- 
TOB TIpOMounKaIo NOHMKATECA. B Mae — wioHe Mpomecc POTOCHHTe3a We yxKe 
C MeHbILeH HHTCHCHBHOCTHIO, B COJepxKaHHH %e COeAHHEHHH OHOTeHHBIX 3VJIe- 
MeHTOB HaOJOAaJICH 3aMeTHBIM pocT. B woe MpOH30NINIO peskoe NaweHue HH- 
TCHCHBHOCTH (POTOCHHTe3a, a COsepxaHHe docdopa Hu OcOGeHHO a30Ta 3HauH- 
T@JIbHO yBesH4nOCb. B aBrycTe B TpOOreHHOM CJ10e O3epa Pe3KO yilaJIO Cco- 
Jep2kaHve CoeqHHeEHHM OMOTeHHbIX 3JIEMCHTOB HW TaK?Ke Pe3KO BO3POCJIa HHTeCHCHB- 
HOCTb lIpomecca toTocuHTesa. HaunHad c CeHTAOpA, cofepxKaHHe OHOTeHHbIX 
SJIEMEHTOB MOCTeMeHHO BO3paCTaJIO, HHTCHCHBHOCTb xe Mpolecca POTOCHHTe3a 
yxKe B CeHTAOpe pe3KO CHH3HIACb. | 

TakuM OO6pa30M, Ce30HHbIe H3MeCHEHHA COepxKaHHA COCAMHEHHH OMOreHHBIX 
3JIEMeHTOB B TpodoreHHoM cwi0e 03. BalikasI B 3HadMTeIbHOH Mepe onpesesA1oTCA 
TipoleccaMH HX OnOOrMyecKorO MOTpeOseHHA: C yCHIeHHeM mmporlecca doTo- 
CHHTe3a COWepxaHHe az0Ta Hu cocdopa NaaeT, uM HaoOopoT. 

BecbMa HHTepecHO ObIIO BLISCHHTb Te 3AKOHOMePHOCTH, KOTOPbIe CBA3bI- 
BaloT polecc (OTOCHHTesa OpraHHyecKOro BemlectTBa C ero OONLHM COfep2KaHHeM 
B Boke BDatweua. 


» 
* Syecb H Jlalee Mbl Ha3blBaeM JA KpaTKOCTH HHTpaTHblii a30T — as0TOM, a PocaTHblit 
pocbop — cocopom. ; 
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_ OcHoBHble JaHHble, XapakTepH3yiomiMe Ce30HHbIe H3MeHeEHHA OOmero cojlep- 
<AHHA OPFaHHYeCKOrO BellecTBa WH HMHTCHCHBHOCTb Mpollecca corocuntesa, 
pencTaBeHbI Ha puc. |. Jlerko BufeTb, 4TO U3MeHeHUA OOero CoxepxKaHUA 
praHuyeckoro BelllecTBa HAXOAATCA B MIPpAMOH 3aBHCHMOCTH OT HHTCHCHBHOCTH 
jpolecca (oTOcHHTesa. 

Kak Ob1I0 1OKa3aHO BbIllle, HHTeHCHBHOCTb MIpouecca (poTOcHHTesa BOspacTasa 
T AHBapA K allpediio, H BeCeHHHH MaKCUMYM ee OTMeYAJICA B ampese. OOuree co- 
ep2KaHve OpraHHyeCKOrO BellleCTBa H3MeHAJIOCb MOMOOHbIM 2Ke OOPa3soM, HM Be- 
eHHHM MaKCHMyM ero HaOMOsaca Takxe B allpese. 3aTeM HHTeHCMBHOCTL (bo- 
OCHHTe3a NIOHH3HJIaCb, YMeHb- 
IHMIOCb U OOmee coxepxKaHHe Ta6auua 1 
praHHyeckoro BenlecTBa. B CpeqHemecsuHble BeMYHHbI UHTeHCHBHOCTH (poTo- 
IBryCTe Pe€3KO BO3POCJIa HHTCH- CHHTesa B Boge 03. Balkan B caoe 0O—25 M (B 
HBHOCTb mpollecca dboTocuutTe- 'PaMMax O: mox 1 mM? moBepxHocTH osepa BycyTKh) 
a B COfepsKaHHH opraHnyec- 


q Mutencusy. MuteucuBu, 
-° Boe oo HaOMONaICcA Meca, pelieeras Mecaik orocuur. 
akxKe BTOPOH, JeTHH, MaKCu- 
tyM. B ceHTa0pe OMHOBpemMeHHO 

A475 
| pe3KHM TIOHM2KeHHeM HHTeH- AHBapb 1,039 Mioup 3,175 
MBHOCTH mpouecca dotocunte- PesPaitb 2,858 |Hionb Vc 
. P Mapt 3/795  |Asrycr 4°583 
a pe3KO NOHH3HJIOCb uM OOmee Anpeab 4,283 CenTs6pb 1,000 
Ojep2xKaHne OPraHHyecKoro Be- Mai 3,750* 


WeCTBa B BOJe o3epa. 

PesyJIbTAaTbI HaGMOMeHHH Hay, 
[HTeEHCHBHOCTbIO IIpolecca do- 
OcHHTe3a (Ta6s. 1) MOSBOMAIOT BLIUHCIUTb ero rogqoByto NpoxyKyHI0. PoTocunTes 
} OKTAOPe — JlekaOpe uJeT C He3HAYHTEJIbHOM MHTEHCHBHOCTHIO UH, KaK ObLIO Haii- 
(eHO paHee (1), He npeBbmuaet 0,01 mr/a O, B cyTKu. Ilpu wHTeHCcHBHOCTH (boTo- 
MHTe3a B OKTAOPe — JekaOpe, paBHon 0,01 mr/a, rofoBad mpoxyKUMA KUCUO- 
ona cboTocuHTesa B 1957 r. coctaBiana 839 r nox | mM? MOoBepxXHOCTH O8epa B cuI0e 
—25 m. PaHee Mbl OpHeHTHPOBOUHO yKa3bIBaJIM, YTO B KypOxKaliHble» AA MesO- 
Mpbl TOAbI MpOLyKUuMA KHcMOpoxa csboTocuHTe3sa paBHa 700—900 r B cil0e 0— 
0 mM. Tak Kak (oTOCHHTe3 HJeT B OCHOBHOM B BepXHeM 25-MeTPOBOM C10e, TO 
[al pe3yJIbTaTbl XOpOUIO corsacyloTCA Cc HaMMeHHbIMH paHee. 


* CpeqHeapudmMetTuyeckoe H3 AaHHHIX 3a Aallpesib MH HIOHb. 


@¥v3HKO-XHMHUECKHH + HayUHO-HCCeqOBaTeIbCKH Tloctynusio 
HHCTHTyT mp MpkytTcKom rocyapcTBeHHOM 14 VII 1960 
yHuBepcutete um. A. A. )KgaHoBa 
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MHKPOBHOJIOLH : 


T. B. APACTOBCKAA : 
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AKKYMYJIAUWWA DKEJIESA TIPH PA3JIOKKEHHU 
OPrAHO-MHHEPAJIBHbIX KOMIJIEKCOB 
TYMYCOBbIX BELIECTB MAKPOOPrTAHH3MAMH 


(IIpedcmaeneno axademuxom B. H. Ilanowxuxoesim 23 VII 1960) 


TIpotiece akKYMYJIALMM 2XKesle3a B MIpHpofsle CBASbIBAeTCA B HACTOALee Bpe- 
MA, KaK M3BeCTHO, C JeATeJIbHOCTbIO KeNes00aKTepHH, OKUCIAIOWIUX ero 3aKHC- 
HbIe COJIM WH HaKanJIMBaroulHx ero B opMe ruypatTa oKucIa. 

PaccmMaTpuBad BOrpoc O MUrpallHH *KeJe3sa B 3eEMHOH KOpe HW KOHICHTPallur 
ero *Kesle300aKTePUAMM, MUKPOOMOJOIN B OOJIbIIMHCTBe CJlyuaeB He MPpHHUMaJIY 
BO BHHMaHve TakylO paclipocTpaHeHHy!0 B Mpuposle dopmy coesuHeHHH 9sTorc 
3JIEMeHTa, KaK OpfaHO-MUHepaJIbHble KOMIIJIEKCbI TYMYyCOBbIX BeljecTB. Ilepsple 
IIpeAMOOXRKEHUA O BOSMOXKHOCTH AKKYMYJIALMU *Welesa B pesy/bTAaTe pa3zJlox*Ke- 
HUA 3THX KOMIMWI€KCOB MUKPOOpraHH3MaMM ObIIM BbICKa3aHbI reoorom AlaHow 
(4). Kanuuenko (7), Berpemse (°) u 3atTem Kpoydopgz (°) Takxke TeopeTHuecKH JO: 
WyCKaJId TaKYIO BO3MO%KHOCTb. 

Hatin mpefpiynive ucceqOBaHuAd TO H3yY4eHHIO OvOJOrMuecKOH TpaHcdop- 
MallHM OPpraHO-MHHePpaJIbHbIX KOMIICKCOB (PYJIbBOKHCJIOT C NOJLYTOPHbIMH OKH- 
CaM TOKa3aJIH, 4TO B pe3YJIbTATe HX Pa3JIOKEHHA NPOHCXOMMT KOHIeHTpallus 
rHApatTa OKUCJIa *Keesa B OYAFAX Pa3BHTHA HW KOJIOHHAX HEKOTOPHIX MMKPOOp-: 
TaHH3MOB. OMBbITI C OJHUM VM TeM Ke MpelapaToM OpraHo-MHHepaJIbHOrO KOM: 
vleKCa IPHBeJIM K BEIBOLY, YTO OCHOBHBIMM areHTaMH STOO MpOlecca ABJIAIOTCA 
MeJIKHe MOUBeHHbIe aMeObl “3 rpynnbi limax uv akTHHOMHUeTHI. JlaipHeniiaa pa- 
OoTa C HCMOJIb80BaHveM CepHu MpelapaToB, MOMyYeHHbIX W3 pa3sHbIx nouB Ka- 
peJIbcKoro Mepeliehka, IpuBesla K HEOOXOMMMOCTH H3MeCHeEHHA HW YTOUHEHHA CJle- 
JIAHHBIX PaHee BbIBOJOB. 

IIpenaparTel, MosyseHHble 43 pa3HbIX MouB Mo MeTogzy B. B. Tlonomapesoi, 
MOAPOOHO H3JIO%KeHHOMY B Hallet mpesbilyuleli padote ('), TOBOJIbHO CHJIbHC 
OTJMYAaIHCh pyr OT Wpyra B XMMMYeCKOM OTHOWeHHM. OZHM cosepxKau TPH 
OJIM3UTeIbHO paBHble KOJIMUeCTBA yreposa H TMOJYTOPHbIX OKHCJOB, B ApyrHy 
MHHepaJibHasd uacTb pesko (B 4—11 pas) npeoOnayana Hay opraHM4ueckoi. 

CyilecTBeHHO, 4YTO HOJyYeHHbIe OPraHO-MMHepaJIbHble Ted He cofepxKaly 
CBOOOJHBIX MOJIYTOPHBIX OKHCJIOB, a TOJIbKO HX KOMIVJIEKCHbIe COeAHMHEHHA C OP: 
raHH¥eCKMMH BeLeCTBaMH MOUBI. JLOKa3aTeJIbCTBOM STOTO MOXKET CJIYXKHTb CHO- 
COOHOCTh TeJlei MOJTHOCTbIO PaCTBOPATLCA He TOMbKO MPH NOAKuCeHHH, HO FP 
TIpH MOMMelawBaHHu cpesbl. 

Hcnob30BaHHe NOJIYYeHHBIX WpelapaTOB AId MUKpOOMOJOrM4ecKHX OMBITOE 
NIPOH3SBOAMJOCb IyTeM HX HAHECeHHA BMeCTe C TIOCeBHLIM MaTepHaJIOM Ha MOBepXx- 
HOCTb arapH3OBaHHOH BOLI WIM NYyTeM MpHrOTOBJIeHUA «pyJbBaTHOrO arapay. 
B 9ToM cjlygae K OpraHoO-MMHepaJIbHOMY TesO MoOaBAsacb Boa u 1,5% arap- 
arapa. Iloces npon3Bomusca riyOHHHbIM MeTOJOM. 

Ha nopepxuoctu resieii c NpHONM3HTeIbHO paBHLIM cofep»xKaHveM yrviepoxé 
M MOJIYTOPHBIX OKHCJIOB NOABJIAJIMCb ONHCaHHble HAMM paHee 30HbI pasbeaHug, 
oOpa30BaHHble aMeOamu, a Mo3Hee OUAFOBble CKOMJICHHA OrKeJIeSHEHHbIX aMmed: 
HbIX IMCT H M@JIKMe OKeJIe3HeHHbIe KOJIOHHH MHKpoopraHH3MoB (cm. puc. 1), 
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Puc. 1. a, 6 — KOJIOHHH Pedomicrobium ferrugineum, ~100 X; e—e — 
MOp(OJIOTHA PasHbIX KyJIbTYP, ~1500 X; ¢ —uacTb KoJoHun Pedomic- 

robium manganicum, 750 <. OObpsacHeHHe B TeKCTe 


JLAH, 7. 136, Ne 4, ApuctoseKasn 


NPHHMMaBIIMecA HAMM PaHee 3a KOJIOHHH AKTHHOMULETOB. B HaCTOALHil MOMeHT 
Mbl MOKA BO3JepxKHBAeMCA OT OlIpeesIeHHA TakCOHOMMYeCKOrO MOJIOKeHHA 
STHX OpraHH3MoB. 

Hakonsienwe rufpaTa OKuCa 2*Kelle3a MHKPOOpraHv3MaMH, HeCOMHeHHO, 
ABJIACTCA CJIECTBHEM PasPyIWIeHHA HMM OpraHo-MHHepaJIbHOoroO KOMIWIeKca, Tak 
Kak [pyroro HCTOUHNKa *Kevlesa B cpege HeT. [bttHoe pasBuTHe ameO JaleKo He 
Bcerla CONPOBOK[aeTCA Or*RKeMesHeHHeEM UX KJleTOK. HenocTOAHCTBO 3TOFO ABIJIe- 
HHA MOKHO OTHECTH 3a CYeT TOO, YTO aMeObI HE MOFYT OKHCJIATh 3AKHCHOe 2Ke- 

_sie30. OcBoOoxKatollleecA 2Ke MPH PpasOXHKeHHH OPraHO-MHHepaJIbHbIX KOMIJIeK- 
COB *KeJle3o, 10 KpaliHeli Mepe 4aCTHYHO, HAXOMMTCA B 3aKHCHOH chopme, B 4eM 
Nerko yOeMTECA C NOMOULbIO G-HNUpHANa. 
Haxkonienue rvpata oKucula *Kesle3a AMeGHLIMH KJIETKEMM MOXKET ObITb JIH- 
©0 HenocpelcTReHHLIM pe3yJibTaTOM ThaHcdopMauHHn opraHe-MHuHepanBHOTO 
_ KOMIJeKCa, COfepKalllero TpexBANeHTHYIO POpMy ZTOFO JieMeHTa, HOO CHencT- 
_ BHeEM MoesaHuAa OakTepHaJbHbIX KJeTOK, NpeBapuTeJIbHO CKHCJIMBINMX OCBOGO- 
 WMBINYIOCA MPH PasJORKeHHN CPyJIbBOKHCNOT 3aKHCb *Keesa. 
Ha mpenapatax c He3Ha4dHTeJIbHBIM OTHOCHTeEJIbHbIM COJepxKaHHeM yrulepona 
. aMeObl He OOpa3yi0T 30H PasbelaHusA HM YaCTO COBCeM He pasBUBaloTcA. OrKesle3HeH- 
Hble KOJIOHHH MUKPOOpraHH3MOB B ITHX YCJIOBHAX TO*Ke MeHee MHOFOUNCJICHHHI. 
IIpu rsryOnHHom noceBe OHV pasBHBaIOTCA MpeHMYUWIeECTBeEHHO B rylyOuHe arapa, 
a TIPH HaHeceHHM NoceBHOrO MaTepHasla BMecTe C reJleM Ha MOBEPXHOCTb arapu- 
30BaHHON BOI NOL TOHKOM MWIeHKOH OpraHo-MuHepasbHoro resis. [lepBpie mpu- 
3HaAKM UX NOABJICHHA Ha ONTHMAJIbHbIX CpefaX MOMKHO HaGMOLAaTb OObIMHO He pa- 
Hee 4eM Yepe3 3—4 HejlevIN MOCcJe MoceBa, a Yepe3 HECKOJIbKO MeCALMEB OHM JOCTH- 
» raioT mpHOsMsuTebHO 0,5 MM B Mametpe. IIpv ucnbiTaHHn Ha MpHcyTCTBHe OKHC- 
HOFO %KeJie3a OHH MalOT ABCTBEHHYIO MOJIOMKUTEbHYIO PeaKIIMIO (CHHee OKpalllu- 
-BaHHe C KeJITOH KPOBAHOM COJIbIO B COJIAHOKUCJIOM pacTBope). 

Ilpu nonpirKe. nosyueHuA UMCTOH KYJIBTYPb! STOTO MAKpOopraHu3Ma MBI CTOWI- 
KHYJIMCb C OOJIIIMMH TPYAHOCTAMH M pacnOvlaraeM MOKA JIMIUb OOorauleHHbIMU 

KYJIbTypaMH, KOTOpble Mp OakTepHOCKOMMYeCKOM TpOCMOTpe MOKHO IIPHHATb 
3a uuctble. Jia mMopdosoruyueckoro H3y4eHHA OMKeMeSHAIOWerocA MMKpoopra- 
HH3Ma MBI yaAJIM 2%esle30 CaOOH COAHOH KUCOTOH MU OKpalHBaJIM KJIeTKH 
SPUTPO3HHOM VIM TeHIMaHBMOJIeTOM. 
B ocHoBe CTpOeCHHA OKeJe3HEHHOH KOJIOHHU JiexwKaT “YaCTO HepaBHOMepHo 
OKPp alllMBalollMecA KPyible, OBAJIbHbIe, perxKe MaOUKOBUAHO BLITAHYTHIe KJIeTKH 
(or 0,4 go 2,0 » AnuHOM), CBA3SAaHHbIe TOHKHMM BeETBALLHMUCA, HHOra HaXxossA- 
ULMMHCA Ha Mpefesie BUAMMOCTH, HUTAMM. Pa3MHOKeHHe MPOMCXOLMT NpeMMylle- 
CTBEHHO TOUKOBaHHeM: H3 KJIETKH BbIpacTaeT OJHa WJIM HECKOJIbKO TOHKHX HH- 
Tel, Ha KOHIWax KOTOPbIX OOpa3yioTcA CHauasla eBa BUJMMble, Yallle BCero Kpyr- 
Jible JOuepHue KeTKH WIM NOUKH. YBeMYMBUINCh JO pasMepoB MaTepHHCKoH 
KJI€TKH, MOUKH WaloT HavasIO HOBLIM HHTAM. HuTH MoryT BbIpacTaTb HM U3 Jouep- 
HUX KJI€TOK, H€ JOCTHTUIMX pasMepOB MaTepHHCKHX. Y HeEKOTOPbIX KYJIbTYP OT- 
JleJIbHbIe MaTepHHCKHe KJIeETKM MMeIOT NOMepesHylo MeperoposkKy HU ABJIAIOTCA 
Kak Op! JBOMHEIMU (cm. puc. 1). Ilo-BuyquMomy, KpoMe Mou¥KOBaHHA HHOFa Ipo- 
-MCXOJMT HM JleseHHe MaTepHHCKUX KleTOK. HeckouIbKo pa3 HaM ylaBalocb HaO- 
gWoaTb OOpasoBaHue MoYveK HeMocpeACTBeHHO Ha MaTepHHCKOM KJieTKe. ITO 
‘TIPOHCXOUT Kpalive peKo, HW OObISHIM CHOCOOOM Ppa3MHOMKeHHA ABJIAeTCA O6- 
pa30BaHHve HUTeH C NMOYKAMM Ha KOHILAX. 

Tlo Mopdbouioruu u cnoco6y pa3MHOxKeHHA BbI,eJIeEHHbIN OPraHH3M MOXOLUT Ha 
onvcaHHbi Jlyxopoii u Jlyraacom (7) Rhodomicrobium Vannilii, Ho He uyeHTH- 
yeH emy. OueBHyHO, MbI MMeeM jleJ1IO C HOBbIM pOOM MHKPOOpraHH3MOB, JIA KO- 
Toporo Mpeqiaraem HasBanne Pedomicrobium. Kak BblacHsetca, B nouBax Jle- 
HMHTpaycKoH OO. Pedomicrobium wmpoko pacnpocTpanHeH M MpefcTaBsIeH He 

JHMM TOJIbKO BuoM. B KauecTBe THNOBOTO BHA MOKHO MpuHATD P. ferrugi- 
‘neum — HanvOoslee 4acTO BCTpeuarolllyiocA B HalllHX TouBax *opMy, XapakTepH- 
eeonncs KPYTJIbIMH, OBAJIbHBIMH, PeKE MaOUKOBHHO BHITAHYTbIMA KJIeTKA- 
MH, J[arOllHMu OObIMHO OT OHO oO YeTLIPeX BETBALHXCA HUTeH. 

'B HEKOTOPHIX MouBax Kpome P, ferrugineum MbI OOHapyxKHJIH elle OHH, CXon- 
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Hblii C HAM B MopdovIoru4ecKoM OTHOWeHHH MHKPOOpraHH3M, aKKYMYJIMp yiollni 
IPeMMYILeCcTBeEHHO MapranHell. 

Ha cpeax c OpraHo-MMHepasbHbIMH MpenapaTaMu y/bBOKUCOT OH OOpa- 
3yeT MeJIKHe TeMHO-Oypble, HHOFa NOYTH YePHble KOJIOHHM BeCbMa IIPHUyAMBOK 
cbopmpl (cm. puc. 1). Hanwane B Hux MapraHlla ycTaHaBMBaeTCA peakllwen C Co- 
JIAHOKHCJIbIM OeH3HuHOM. Jima MopdoslorMyecKOrO H3yYeHHA OpraHH3sMa Mac- 
KUp youl ero KJIeTKH MapraHell pacTBOPAJICA B WaBeIeBOH KuCJoTe. Tum cTpoe- 
HHA MapraHleBoll KOJIOHUM O4eHb OM30K K CTpoeHuio KOJOHUH P. ferrugineum. 
Touualillive BETBALIHeECH HATH COCAMHSAIOT MeJIKHe (B CpesHeM OKOJIO 0,4 wv), raB- 
HbIM OOpa3so0M Kpyrsible KJieTKH. Pa3MHOxKeHHe MPOMCXOAUT Mo TOMY %Ke THI. 


IIpu 3aceBe Hallux Cpey MOUBEHHOW B3BeCbIO HHOTa MapranileBble H *KeJie- - 


3MCTbIe KOJIOHHU PasBUBaIOTCA Ha OLHOH uauiKke. IIpu nepeceBpax Ha cBexKuHH cy6- 
cTpaT 06a OpraHH3Ma COXpaHAIOT CBOIO H3OUPaTeJIbHY!O CNOCOOHOCTb MO OTHO- 
WWeHMIO K *Kele3sy HM MapraHlly. STO JaeT OCHOBaHHe TOBOPUTb OO UX NpMHaMex~ 
HOCTH K JBYM pa3HbIM pOJCTBeHHBIM Apyr Apyry Bugam. B oranune or P. fer- 
rugineum opraHHu3M, aKKYMYJMpyioulWl MapraHell, MoxeT ObiTb Ha3sBaH Pedo- 
microbium manganicum. 

Ham He yJalocb NOJFWYHTb pocTa 3THX OpraHH3MOB Ha Cpeflax Oe3 oprannue- 
cKOrO yrulepofa, Coep2xKalllNxX 3aKHCHble CoM *%KeNesa u Maprauita (cpeyza JIn- 
cke, beliepuukan gp.). B ycsIOBHAX HaWIMX OMbITOB OHH Pa3sBHBaJIMCb TOJIbKO B 
IIPUCYTCTBHM OpraHO-MMHepaJIbHOTO KOMMVJeKCa PYJIbBOKHCJOT C NOJYTOPHbIMM 
okuculamu. M36upateibHoe HaKOMJIeHve OLHMM BHJOM x*Kevlesa, a [pyruM — Map- 
raHila MOKa3bIBaeT, UTO AKKYMYJIALHA ITHX JJIEMEHTOB He ABJIAeCTCA, MO-BHUMO- 
MY, TIPAMbIM HW HeMOcpeACTBeEHHBIM CJIeJCTBHEM OHMOJIOrHYeCKOrO pa3sJIOwKeHNA 
KOMIMJIeKCa, a, CKOpee, CCTb pe3yJIbTAT JalbHelWlero NpeBpalleHHA OCBOOO*KLal0- 
LILHXCA TPH 9TOM 3aKHCHBIX (OpM *Kewesa Mu MapraHua. EcwiM Obl STO Oblyio He Tak, 
TO 06a BUa HaKalJIMBaJH Obl MHHepaJIbHble JJIEMeCHTbI B KOJIMUeCTBAX, Mponop- 
IMOHAJIbHBIX HX COJep2KaHHlO B OPraHO-MUHepasIbHbIX TeiAx. Tak Kak Bce HC- 
MOJb3OBaHHbIe HAMM TpelapaTbl cofepxKalW 3HAYHTebHO OOVIbUle aJIOMHHHA, 
yeM 2Keslesa H TeM Ooslee MapraHlla, TO aJIOMHHHH VM JOJDKeH Obl Obl HAKAMIMBaTb- 
CH B HaMOOJIbUINX KOMYecTBax. Mexkjly TeM OH COBCeM He aKKyMyuIupyetca Pe- 
domicrobium. DTo JaeT ocHOBaHHe MOwJlaraTb, uTO BHALI Pedomicrobium Hakan- 
JIMBalOT 2KeJIe30 H MapraHell 3a CueT OKMCJIGHHA UX 3AKMCHBIX COeMHeEHHH. 

Cnoco6cTByA, TaKYM OOpa30M, KOHIeCHTpallM MMHepasbHbIX (hopM 9STHX 
QJIEMCHTOB B OlpeeJICHHBIX MOUBEHHbIX TOpH30HTax, Pedomicrobium, HecomHeH- 
HO, HrpaeT OoJIbIWyIO podb B NOYBOOOpasoBaHHH. B u3yuaBLIMxca HaMH MouBaXx 
JlenuHrpaycKol O61. OH BCTpedaeTCA MOBCeMeCTHO M 4aCTO B KOJIM4eCTBaX T0- 
pagka 10* u 10°81 r noupnl. Oco6eHHO noKa3aTeJIbHO efo MpHcyTCTBHe B M04- 
Bax, Tle MMeWOTCA *Kele30-MapraHlleBble KOHKPelHH, KOTOPble, NO-BHAMMOMy, 
culellyeT pacCCMaTPUBaTb KaK COBpeMeHHble ONoreHuble OOpasoBaHHA. B ux dop- 
MMPOBaHHH IIpHHHMaeT yyacTHe He ToJlbKO Pedomicrobium, HO u HeKOTOpble 
j\pyrve MMKpoopranu3Mbl. B ofHoH u3 nouB KapesbcKoro nepelieika HaMH Obi 
oOuapyxen Metallogenium gen. Perf., KoTopblii Ha mOTHOM cpese c oprakc- 
MHHEPaJIbHbIM KOMIWJICKCOM YJIbDMHHOBOH KUHCJOTHI OOpa30BbIBall Mesbualuine 
pasBuBaIOulMecH B ryiyOHHe arapa MapraHileBble KOJIOHHH XapakTepHOH CopMbl. 
STOT cBoeoOpa3sHbIii MUKPOOpraHu3M, OJITO OCTaBaBLIMHCA HeM3BeECTHLIM, Obl 
OOHapy2KeH H JeTaibHo usyyen B. B. Mepduanespi c nomMomib10 HOBOrO paspabo- 
TaHHOrO MM MeTOfa KallMJJIApHOwH MuKpocKonun. Ilo aHHbIM aBTopa, Metal- 
Jogenium uMeeT GovIbioe reouorMueckoe 3HayeHHe KaK MUKpoopranu3M-pyso- 
oOpasoBaTeJIb, WIHPOKO pacmpocTpaHeHHblii B OSePHbIX Max. O6napy2xKeHne 
3TOrO OpraHH3Ma B MOYBe YKa3bIBaeT Ha e€FO BO3MOXKHYIO MOUBOOOPA3yIOILylo 
pOuib. 

PesioMHpya, Hao OTMETHTb, 4TO IPH OObACHEHHH MeXaHU3Ma OOpasoBaHHA 
O*KEeJICSHCHHBIX HJIJIOBHAIbHbIX TOPH3OHTOB B HalllIMX MOYBaX OObINHO MTHOpH- 
PY€TCA BOSMOXKHOCTh YYACTHA MHKPOOPraHH3MOB B 9TOM Tipollecce H B KayecTBe 
FMCTBYIOWMMX MPH4YHH YYATHIBAIOTCA JIMUIb (bu3HKO-xHMMYECKHe dakTopbl. B 
cBeTe M3 JIO*KEHHBIX (AKTOB TaKy!O TOUKY 3peHHA CJlelyeT MpH3HATb HeMpaBHlb- 
HoH. AKkyMyJISIluI0 THIPATOB OKUCJOB xKee3a HM MapraHia B MOWBAX HY2XKHO 
956 


paccMaTpHBaTb — eCJIM He MOJIHOCTbIO, TO B 3HAYHTeJIbHOM CTelneHH— Kak OHO- 
JorMuecKHH mpolecc. 


Ped om Pero oa tain © gens YT 


Auaruos. Hepapyomepvho okpatlupBatoutweca Kpyrvible, OBaJIbHbIe, pe- 
2Ke MasOUKOBHAHO BbITAHYTbIe KleTKH OT 0,4 fo 2,0 » AHHOH CoeMHeHBI TOH- 
KMMM BeTBAWIMMHCA HHTAMM. Pa3sMHOKeHVE IIpeHMYLleCTBeHHO MOUKOBAHveM — 
M3 KJI€TKU BbIPacTaeT OT OHO WO yeTbIpex (peAKO Oobile) HHTeH, Ha KOHMax 
KOTOPHIX OOpasyeTcA NO OMHOM WOvepHel KJieTKe WJIH MoUKe. YBeJIMYMBaACh B 
pasmepax, NOUKH JaloT HavaJIO HOBLIM HUTAM C JOUePpHUMM KJIeTKAMH Ha KOHILaX. 
Hapsayly c moukoBaHHeM BO3MOX%KHO JeJeHWe OTIeJIbHbIX, OOMIVHO CMHHUHBIX Ma- 
TeEPHHCKHX KJIETOK. 

PasBuBaeTcA Ha Cpeflax C OpraHo-MMHepaJbHbIMH KOMMJIeKcaMu (pyJIbBOKHC- 
JOT WU MOJYTOPHBIX OKHCJIOB, aKKYMYJIMpyeT *Kee30 HH MapraHel. Bpiyesen 
u3 nouBbl. UWlupoko pacnpoctpanHeH B nouBax JleHuHrpascKon oO. 


Pedomicrobium ferrugineum sp. n. 


Wuaruos. Ha arapu30BaHHoi cpefse oOpasyeT MesKHe, NOrpy2xXeHHble B 
cyOcTpaT oxKesle3HeHHbIe KOJIOHHH Jo 0,5 MM B J\Mametpe. KueTKu Kpyruible, 
OBAaJIbHbIe, perxKe MaslouKOBUAHbIe OT 0,6 yo 2,0  AnuHOH. AKKymysupyeT mpe- 
MMYUlecTBeHHO x*Kesleso. Bpijesen u3 nouspl. WIupoKko pacnpocTpaHeH B mouBax 
JleHuurpascKkon o6u. 


Pedomicrobium manganicum sp. n. 


Wuaruos. O6pasyer mMenkue, to 0,5 MM B WHaMeTpe, KoJIOHuH. KieTKH 
oxKoJio 0,4 ' B AMaMeTpe, OObISHO Kpyrvible, perKe OBaIbHbIe. AKKYMYJIHpyeT Map- 
TaHel. BpigesieH v3 nouppl. BcTtpeyaetca B nouBax JleHuHrpascKoH oOGn. 


LlentpabHBIi My3el mouBoBezeHHsA Tloctynuso 
uM. B. B. Jloxyuaesa 25 VI 1960 


HWUMTMPOBAHHAA JIATEPATYPA 


1T.B. Apuctoscexka 4a, Iloupopenenne, Ne 11, 40 (1958). * B.O. Kaauuen- 
« 0, MuxkpoOnoviorua, 15, B. 5, 364 (1946). %5B. B. Tlepgmuapbes, Teopua u texnnka 
MpOTOYHEIX KyJIbTyp. Mcnpas. creHorpaM. JOK/I. Ha COBeLl. MO HeMpepHIB. Opox. Mp OTA. 6uom. 
nayk AH CCCP 13—15/X 1958 r., JI., 1959. 40. Aschan, Zs. f. prakt. Geol., 15 Jahrg., 
H. 2, 57 (1907). & R. Bétrémieu-x, Ann. Inst. nat. rech. agron., sir. A., ann. agron. 
2 année, Ne 3, 193 (1951). ® D. Crawford, Rapp. VI Congr. Intern. de la sc. du sol., 
100, 197 (1956). *E. Douchov,H.C. Doug!as, J. Bacteriol., 58, Ne 4, 409 (1949). 
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MHKPOBHOJOLH f 


JI. HW. KHCEJIEBA u IO. E. EPOXHH 


NPWOKHSHEHHOE BbIJEJIEHHE B CPEAY MOP®HPHHOB 
KYJIbTYPOM ACTINOMYCES GRISEUS 


(IIpedcmaéneno axademuxom B. H. Ilanownukoeum 4 VII 1960) 


B mocsleqHee BpeMA B JIMTepaType BCe Yallle BCTpeualoTCA COOOMIEHUA O CnO- 
COGHOCTH MHOrHX MMKPOOPraHH3MOB BbIeIATb B Cpely BelllecTBa pa3M4HOK 
XMMHYeCKOH MPHPOb! B NepHO, HHTEHCMBHOTO Pa3sBUTHA, NO HaCTYMJeHHA AaBTO- 
Ju3a. Cpe MpWKM3HeEHHBIX BbIeJeHHH MHKPOOPraHusMoB Yallle Bcero OOHapy- 


T dna 2emamonoppupura—> 


580 600 620 640 660 680 700 720Hn 
A 


—_ 


Puc, 1. Cnextppi dayopecnenunu wexTpHdyrata 
KybTypp Act. griseus (/) u remaTonop@upuHa 


B Yy5 N NasHPOs (C = 5 - 107® moa/n) (?) 


2KMBAIOTCA aMHHOKHCcuIOTH (*,°,1”), no- 
Jucaxapuypl (7°), murmMeHTpt (”), cbep- 
MeHTpI (4,°). 

Cnoco6HOcTb BBIJeIATb B cpely 
NOp@upuubl oTMeyeHAa y POTOCHHTESH- 
pyrouux Oaxtepuu (°,), y Candida 
quilliermondii (8), y Corynobacteri- 
um diphtheriae (°). B Hactosmer 
paOote o6Hapy2KeHa 3Ta COCOOHOCTE 
y Actinomyces griseus. 

Jl Toro uTOObI CeELUTb 3a BbIe- 
JIGHHeEM HM HaKOIVJIeHHeM B cpejle HO- 
BbIX BeIe€CTB, HEOOXOHMO BbIpalilH- 
BaTb H3yuaeMYyIO KYJIbTypy Ha cpeje 
CTporo onpefeseHHoro coctasa. Ilo- 
STOMY H3yuaemad KysbTypa Act. gri- 
seus BbIPaliMBaslacb Ha MpocToH 
CHHTETHUECKOH Cpesle: riMilepHH (Hu 
MaHHHT) 20 r, KNO 3 r, K,HPO, 
O;b re NaClOjo re MesO 705 ry res@e 
10 mr,' Bola EofonpogofHaa 1 ua; 
pH cpegn 7,0—7,3. 

O NoABJIeHHH B Cpefsle HOBbIX cO- 
e€MMHEHHH, BbIeJIeHHbIX AKTHHOMHLe- 
TOM, CYJHIM NO chekTpam du.lyopec- 
WeHUMH WeHTpudyrata KyJIbTypbl- 
CneKTpbl CHUMaJIucb B TpoOupKax 


Ha YyCTaHOBKe, coOpaHHoH Ha Kadeype OnodusuKu MockoBcKoro yHMBep- — 
cuTeTa Ha OCHOBe cTeKJIAHHOrTO cneKkTporpada MCII-51 (?). Onyopeciuen- 
WHA BOSOyKMalach Chepelu (OKYCHPOBaHHBIM CBETOM PTYTHO-KBaplleBolt WaM- 
nbt CBJMIN-250, mponycKaempim KOMONHaLMeH cbus_Tpos: C3C-9 + C3C-9 + 
+ C3C-8 (makcumyM mponycKkaHus mpu 390 Mp). Caer bayopectienunn doKycupo- 
BaJICA Ha IleJIb CHeKTporpada HM perucTpHpoBasica PoTOYMHOKUTeNemM DOY-22, 
YCHJICHHBIM SJIEKTPHYeCKHM YCHJINTeJIeM, CHTHaJIC KOTOPOrO MofsaBasica Ha 3anu- 
CbIBAIOUIMH MOTeHWMoMeTp. YcTaHOBKa MO3BOANa MpOW3BOLMTb H3MepeHuA B 
IIMPOKOM HHTepBasie — or 400 no 800 my. B u3MepeHHble KpHBble CIeEKTPOB BHO- 
CHJIMCb NONpaBKH Ha CMeKTPabHY!O YYBCTBHTeIbHOCTb YCTaHOBKH. 
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B cnekTpax qdvlyopecileHunuH WeHTpHdyrata Kysprypp Act. griseus Opin 

Hap y2KeHbl M@KCHMYMbI, XapakTepHble Ja nopdupuuos (°): npn 612, 645 
675 mt. IIpH usmepeHun criekTpa b.lyopecteniuHu rematonop@upuna 

Vis N NasHPO, (C = 5.10°° moa/n) Opimm nowyueHbI MaKCMMyMbI mpH 
0, 642 uw 675 my (puc. 1). Tlostomy moxkHo 6bIIo MpeANoO*KUTb, 4TO u3y- 
€MbIM AKTHHOMHLUeT B MepHo HHTeHCHBHOrO pa3- 
THA BbIeaeT B Cpely BelllecTBa NOp@upHHOBOL 
)HPOJIBI. 

O koJIMuecTBe nopdupHHOB B WeHTpHyrate cy- 
(IM 10 HHTeHCHBHOCTH dJlyopecleHUHH B MaKCH- 
yMe 675 Mv. MutTeHcuBHocTb cBeyeHHA LWeHTpH- 
yrata (a 3HauuT HW KOHIeHTpallua dsyopecuupy- 
[lero BeleCTBa B HEM) H3MeHHETCH NO XOLy pas- 
iTHA KYJIbTYpbI (puc. 2). Hakonwenue mopdupn- 
IB B Cpesle UJeT MapaeNbHO HakoMJeHHIO OnOo- 
ACCbI AKTHHOMULeTa (CyxO Bec MULeuUA B Mepe- 
ete Ha 100 Ma KysbTypaibHOM *%KuAKOCTH). Ma- 
MaJIbHad KOHIUeCHTpalMA MopdupHHOB B LWeHT- 
apyrate flocturaer sBesvunHpt 1-10°° moa/a 
| Mr/u). Hayao aBtoim3a W CHHKeHHe) BeEHUMHDI 
{OMACCHI CONPOBORKNaeTCA HEKOTOPbIM CHHKeHHEM 
JIMYECTBA NOPPUPHHOB B WeHTpudyrate KyJIbTy- 
a1, 4 3ATEM HX KOJIMYECTBO ONATb HaynHaeT pac- 
, STO MC#EO CCLFCHKTb BEIXOLOM NopdupHHoB ON IGZ eS 24, 5. bis Vey 
cpely H3 aBTOJIM3HpOBaHHOrO MUHLeJuA. 

Takum o6pa30M, B pe3ybTaTe mpoBefenHoro P#¢- 2. Dunamuxa Haxonute- 

HHA CBOOOZHEIX NOpPupHHoB 
ScJe@MOBAHMA YCTaHOBJeHO, 4TO KysbTypa Act. 4 yeutpubyrare  kyabTyr bt 
iS€US IIpH pocte Ha MpocTOH CMHTeTHYeCKOH cpese Act. griseus (/) Ha done us- 

NepHO, MHTEHCHBHOFO Pa3sBUTHA BbIfeAeTBCPey  MeHeHHA BeMMUHHE! OvOMACCEI 
eIMHEHUA NOPPAPHHOBOH MPHpoOsb!, YTO MOKHO ee) 
SHapy2KUTh, H3y4aKd CHeKTPI PlyopeclieHWHH WeH- 
ucdyrata KybTypbl. KomnyuectBo nop@upHHoOs B cpesle yBeJIM4NBaeTCA Napau- 
2JIbHO POCTY OMOMACCLI KYJILTYPbl H pe3KO BOSpacTaeT MocyIe HacTyMJIeHHA 
BTOJIN3a. 

B 3aksroueHve aBTOp npuHocuT ruyOokylo OnarofapHoctp npod. VM. JI. Pa- 
JTHOBOH, MO, PYKOBOACTBOM KOTOPOH Oba BbINOJHeHa 9Ta padoTa, Hu Mpod. 
. A. Kpacnosckomy 3a o6cyxkfeHue pe3yJbTATOB H WeHHble yKa3aHua. 


MockoBckHit rocyfapCTBeHHbI yHHBepCHTeT Toctynuso 
uM. M. B. Jlomonocosa 29 VI 1960 


WAMTHPOBAHHAA JIMTEPATYPA 


1Y.H. Baoxun,P.C. Meposa,B.M. Jlasposekaa”, KypH. Mukpoouo.., 
(AeMHO.I. H MMMyHO., 10, 19-18 (I 956). 710.10. Boagumupos, ® JIuTBud4, 
dopusuKa, 3, 606 (1958). 3K. K. Botuoscexkaa, A. A. Kpacuoscknit, Buo- 
Imus, 18, 626 (1953); 20, Ne 1 (1955). 4 I. C. Aspauosa, KypH. MuKpo6uou., snHJe- 
HOI. H HMMyHOJ., 1, 75 (1957). 5. Wpuurcreum, Pnyopecuesuna u docdopec- 
muna, M., 1951. © WM. Xanoynk a, Muxpo6nonorua, 27, 422 (1958). 7 A.B. Ue p- 
OMOPAHK, JAH, 123, Ne6(1958). 8 T.M. Wlapnospckui, A.M. Borartuyk, 
AH, 123, Ne 6 (1958). ®S. Dagley, A. R. Johnson, Biochim. et biophys. acta, 
£270 (1956). 10 G.D.Clarke, J. Gen. Microbiol., 18, "698 (1958). uj. Lascelles, 
jochem. J., 15, 404 (1956); 79, Ne 3 (1959) 9 BRA. G. Norto pe) en uimora dabseumats 
Gen. Microbiol., 12, 248 (1955). %%N. Pfenning, Naturwiss., 45, 551 (1958). 
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) belies. ) 


BUOPH3HK. 
| 
10. A. BJIAZHMUPOB 
O JIOMHHECHEHUUN APOMATHYUECKHX AMHHOKUCJIOT 
B MOJIEKYJIE BEJIKA 


(ITpedcmaeaeno akademuxom A. H. Tepenuxeim 27 VIII 1960) 


CrieKTpbl H KBaHTOBbIii BbIXOM JIOMHHECLHeHUMM apoMaTH¥eCKHX AMHHOKHCIIC 

B pacTBOpax HM B CocTaBe OeJIKOBOM MOVJIeKYJIbI, MO-BUMMOMY, pa3JIHuaIOTC 
(*-°), YTO MOXKeT ONpefeATLCA KAK H3MCHEHHeM Cpesbl, B KOTOPOM OKA3bIBalOTC 
AMHMHOKHCIJIOTH, BKJOUaACh B MOJIeKyJy OeKa, TaK U MUrpallMeH 9HeEPrHu Mex 
Ay apoMaTHyecKuMu aMuHOKucoTamH (°~8), Tlockombky B OeKax, cofep Kalin 
TPpuMTopaH, PJyopectleHUMA u MocMecBeyeHHe ONpeseAIOTCA MOYTH TOMbKO O} 
HOM STO AMMHOKUCJIOTON, TAKMe H3MCHEHMA BCMeKTpax dlyopecileHWMH OeJIKO! 
KaK KOPOTKOBOJIHOBbIM CABUr Mp NOY 

eng *KeHun pH, npw samopaxuBaHHy Wa 
BbICYINMBaHHM OeKOBoro pacTBopa (® 
paBHO KaK MW H3MeHeHHe BbIXO/a H CIeK1 
pa JIOMHHeECIeHUHH MIpH JeHaTypaun 
Geka (°,°), 3ABHCAT, OYeBHLHO, OT UE 
Me€HEHHHi B JIOKaJIbHOM OKpy2KeHHH TPH 
To(paHOBbIX OCTaTKOB B OeviKe. Jliomr 
HecleHIHA THPO3sHHa B TpHTOdaHcc 
jlepxailux GOeikax BbipakKena cae 
WJIM IIpocTO OTCYTCTByeT, 4TO MOXKE 
OObACHATLCA KaK YCJIOBHAMH OKpy2Ke 
HUA, TAK HM MHrpallveH SHeEprHu c THPC 
3uHa Ha TpHtTodan. Bropad BOo3MOx 


(eS Ne es 


l Sasa 
500 550 ‘400mu ocTb, OOYCNOBMeHHaA MepeKpbIBaHHel 


ns cnekTpa @JlyopecileHlMu THpo3svHa 
Puc. 1, Cnextpp cbayopecuenuuu Kpucrant- CIIEKTpa NOPiouleHHuA TpHnTodana (® 
JIOB. ae ee ay oo |; 10°° M;2—‘Tpun- ocyilecTBIMeTCH B MOJebHOM CHCTE 
eo eg Oe at Manos ed fo «Me: B KpucTamax THposHHa c Mpy 
M tpuntodana MecbiO TpunTodana. Ha puc. | mpuBe 
JIeHbI CIe€KTPbl KPHCTaJJIOB THpPO3sHHe 
KPHCTaJJIOB TpUNTodana MU CMeWaHHbIX KPHCTAaJIOB THPO3HHa C NpHMeCcbiO TPUF 
TodaHa. OOpasilbl IpHroTOBAJIMCh yapHBaHvem onpeleseHHOrO O6bema 2,5+ 107 
M pacTBopoB aMMHOKHCJIOTEI HIM MX CMeCH IIpH OOLYBaHUM 2XKUAKOCTH, pacnpe 
JeJeHHOM MO oOlpeyeseHHOH Mylomlayqu KBapleBoro cTeksa. [locme HeKkoTopor 
OMbITa YaeTCA MpMroTaBJIMBaTb JOBOJIbHO CTaHapTHble oOpa3iibl, YTO NOATBepR 
AaeTCA OLMHAKOBO! CTeMeHbIO OTPaKeHUA BosOyxaioulero CBeTa OT MOBepXHC 
CTH IlJIleHKH KpucTaioB. Kak BHHO H3 puc. 1, THpo3sHHOBaA dryopecileHuA 
KPHCTaJJIOB TYINMTCAH B MpHcyTcTBHH 7/;,, — 3/9, YaCTH TPHNTOdaHa MU 3aMe 
HAeTCA TPHITOPaHOBOH JNOMHHeCIeHMel mpumecu. Ilo-BuquMomy, B JaHHo! 
culyuae, KaK MW B CJlyyae KPHCTAaIOB PeHHalaHHHa C NpuMecbioO TpHnToOdaH 
(°), MeeT MecTO MUrpalluA S9KCHTOHa MexKILyY MOJIeKYaMH. AMHHOKHCJIOT “C BB 
CBeYMBaHHeM KBaHTa TpHITOPAaHOBOH mpuMecbIo. CymlecTBeHHO, 4TO TYIIeHH 
JHOMMHECHEHUMH =THposHHa TpHNTopaHOM UHOra MOXKeT NpOHCXOAUT 
C OobIeH SddpeKTHBHOCTHIO, YeM CeHCHONIMZallUA TpuNTOaHOBOH duyopeciier 
un. 
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CpaBHUTeJIbHO Oj1M3KOe pacriooxweHne MOJIeKyJI APOMATHYeCKHX AMMHOKUC- 
JOT B,OeIKAX MOMKET CO3aTb 2 OBUA MULpalMu SHeprHun MExKAY HAMM, OHaKO 
Ha OCHOBAHHH JaHHEIX OO sdteKTHBHOM MUrpalluM 9HeEPrH B MOJeJIbHBIX ‘cucre- 
MaX Cle HeJIb3A PeWIMTb BoMpoc O06 ocylecTBMeHHM 9TOTO IIpotecca B Gosee 
CAOMKHBIX YCJIOBMAX, B OeIKOBOl MakpoMovieKyle. B HacTosulel, padoTe Hamu 
MPOBOAMJIMCh U3MepeHHA CHEKTPOB BOSOyKeHUA TpunTodaHoBol cbtyopecueH- 
UMM B pAfe OeKOB HM OLeHeHbI BeEMYMHbI KBAHTOBOTO BEIXOMa cbslyopecteHIHH 
THPO3SUHa B MHCYIMHe—OevIke, He Coflepxalem TpunTodaHa,— u B cbIBOpOTOU- 
HOM aJIbOyMMHe YeNOBeKa, cosepxKalllem OfHy MoseKyy Tpuntodana un 17—18 
MOJIeKyJI THPO3HHa Ha MOJIeKyJly OeKa. KBaHTOBLIM BbIXOL dyopecilenuuu TH- 
poOSHHa B MHCyJIMHe OMeCHHBAIM MO MHTeCHCMBHOCTH *slyopecleHuMH npH 305 mp 


200 250 300 m2 200 250 300 mye 
A= A—> 


‘Puc. 2. CnekTpbl Bo36yxyeHHaA TpHnTOpanoBol dAyopecueHuuH OemkoB (4HCMO KBaHTOB, BBI- 

CBeUHBAeMBIX OOPa3ilOM Ha KaxKJIbIli KBAHT Majlaiollero cBeTa). a — xHMoTpuncuHH: J — 0,2 mr/ma, 

2 —17 mr/ma, 3 — 9KBMBaeHTHad CMeCb apOMaTH¥eCKHX AMHHOKHCJOT Mp MosHOM Noruo- 

IeHUM BOsOyXMaromero cBeTa; 6 — aAMUHBIM atbOymuH, | Mr/ma: J —B 4/13 M Na2HPQOa, 2 — 

B 0,025 M HCl-+ 75% CsH;OH; ¢ — xaseun, 0,2 mr/ma B 4/3; M NasHPO.: J — naTuBunlit, 

2 — eHaTypHpoBaHHblli KHNAueHHeM; 2 — CbIBOPpOTOUHEIM anbOymuH, 10 mr/mMa: J — B 1/1, M 
NasHPOs, 2—s 0,025 M HCIl-+ 75% C2zH;O0H 


pactBopa Zn-HHCy MHA, OOaarollero TAKMM Ke NOPIOULeHHeM, Kak HW pacTBop TH- 
pO3HHa, BbIXO KOTOpOoro MpHHuMasu paBHEIM 21% (°). OueHKa BbIxosa csryope- 
CIeHILMM THPO3SHHa B CLIBOPOTOUHOM aJibOyMMHe SaTPyHAeTCA MaCKUpYIOULUM 
JleHCTBUeM CHJIbHOH P.lyopeclleHiMu TpuMTOdaHa, KOTOPyi0 TeM TpyjiHee yu4ecTb, 
UTO OHA MO CMEKTPY HECKOJIbKO pa3zsIMuaeTCA B pasHbIX OesIKaX HW 3aBHCHT OT pa- 
eTBoputesA. IlockouibKy, ofHaKko, (bopMy cneKTposB dlyopeclleHunn Tpuntodana 
B pasHbIx OeKaX HW Npu pasiMuHEIx pH MoxKHO CUMTaTb MpHMepHO OAMHAKOBON, 
MbI COUIH BO3MOXKHBIM BHIYECTh H3 CIeKTpa C*LyOpeCIeHIMM CbIBOPOTOUHOTO aJlb- 
OyMHHA ChekTp dsyopecleHUMH XHMOTPHIICHHA, HavepyeHHbIM B TOM Ke Macill- 
Ta6e MW CJBUHYTHIM Mo ocu aGcllucc B CTOpoHy OoJlee KOPOTKHX JIHH BOJIH Ha 3,8Mp, 
7. €. JO COBNAMeHUA JHHHOBOJIHOBEIX CKJIOHOB CieKTpoB (pilyopectleHIlMH, KO- 
TOPble OMpefessioTcA TpuntTodanom. Ecuim cuutTaTb, uTo diyopecileHiua TUpo- 
3MHa B XMMOTPHIICHHe HUWYTOKHO Maula (H3-3a HU3KOTO NO cpaBHeHui0 C TPHNn- 
‘TocdbaHoM CoJep%KaHuA STOM AMMHOKUCJIOTHI M MeHbIWeH IKCTHHKIUMM), TO PpasHo- 
‘CTHBIM CHeKTP: CbIBOPOTOUHbIM asibOyYMHH MHHyC XHMOTPHNCHH — TipescTaBsAeT 
‘cool CheKTp @lyopecileHiMu THPO3HHA B CbIBOPOTOYHOM aibOymuHe. Kak BuJ- 
HO U3 pu. 3, 9TOT Pa3HOCTHbIN CNeKTp aAHAaJIOrM4eH CHeKTpy dsyopecteHuuu 
‘THPO3MHA B UHCYJIMHe M CieKTpy CBOOO{HOrO THPosHHa. 
| Merofuka u3MepeHua CieKTpoB BO3OyxXTeHHA TPuNTOmaHOBOH JOMHHeCLeH- 
‘uv OeKOB OblJia aHaJIOrM4HA PaHee OMMCaHHOM C HeE3HaYMTeJIbHDIMH H3MeHeHHA- 
4 (*); IpH H3MepeHuAX CreKTpoB dslyopecieHIHH B WOMOJHeHMe K paHee oOMnH- 
\caHHO ycTaHoBKe (*) ucnomb30BaJIN YCUJIMTeIb NOCTOAHHOFO TOKa HM 3allMCcbIBalo- 
(MiMi NoTeHttuometp Tuma OTTII-09. Cnextppi MoriomjenuA H3Mep AJM Ha cleKTpo- 
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(botometpe C®-4.B caryaae SeKoB 9KCTpanosMpoBanuem v3 OOsacTH 320—400MP 
BBOJMacb TONmpaBKa Ha CBeTOpaccesHHe; TAKUM OOpa3oM, IPH onpeesenuy 
BLIXOJa YYHTHIBAJIOCb TOJIbKO MCTHHHOe NOrsowleHHe. 

CnekTpbl Bos6yKeHHA TpuNTopaHoBo cbyyopectleHMM HeKOTOPEIX OeIKOB 
mpeycrapsieHbl Ha puc. 2. Kak uw B Culygae CleKTpoOB BOsOyKeHHA MOCMeCBe- 
yeHua (2), CeKTPbI BOSOY2KLeHUA *lyOpecMeHIMU CoflepxKaT TOKO TpUuNnToa- 
HOBbI€e MAKCHMYMBI, Apyrve IpyMlbl apo- 
MaTHYeCKOrO H HeapoMaTH4eCKOrO Xapak- 
Tepa He HaKJlaflbIBaloT CBOerO OTMeyaTKa 
Ha CHeKTpbI BOSOyKeHuA syopecleHuu 
6eKa pH HH3KOM OMTHYeCKOM MJOTHOCTH 
pactBopa (0,1—0,2) u, HaoOopor, oKa3bi- 
BaloT 9KPaHUp youu sppekT MpH BLICOKUX 
muioTHocTax. Bcmyaae XMMOTpPHIICHHa Ta- 
KOH SKpaHupyomlui sddexT B oONacTH 
200—250 Mf: oKasbIBaloT PpyNnbl Heapoma- 
THYUeCKOrO XapakTepa, BEPOATHO MCTHAUH, 
nenTuaHble cBi3u, SH- wu SS-rpynupl u T. 7., 
4uTO HpoABseTCA B OOJIbIIeM 92KpPaHH- 
pylollem JeHCTBHM MOroOWalollux rpynt B 
‘JOme 6ejlKe CPaBHUTeIbHO C SKBUBaJIeHTHOK 

CMe€CbIO APOMATHYeCKHX AMMHOKUCIOT (PHC. 


Puc. 3. Cnextpsi dayopecuenunu pac- 9 
"20,2; 2); q aJIb 
TBOpoB. J — CbIBOPOTOUHBIii albOyMHH B Meacdd Ae eles tk eS 


43 M NasHPOs; 2 — To xe B 0.025 M 2TOMY MobaBsetca SKpaHupyiourml 3sd- 
HCl + 80% CeH:OH; 3— pasnoctunii PeCKT THposvHa u deHMJanaHMHa B o6ula- 
cilektp: Kpwpaa 2 Munyc Kpupaa J; 4— ctu 220—280 mp (puc. 22, I, 2). Takum 
Cyne Ue avclxatorinte ct at o6pasom, Odspilat YacTb cBeTa, Morso- 
NasHPOs; 5 — Zn-uucynun. Cnextpn ¢#HOTO pasiM4HbIMM TpymmaMu 6eIKOBOH 
1—4 janst Bpacuete Ha ofHo uToxKe MOJIEKYJIbI, B MSYYCHHBIX CJIydaAtx He ne- 
Norsomenve BOs6y2xKaronmlero CBeTa pellaetcd Ha TpuntTodaH. CreKTpbl BO3- 
OyxKeHuA dslyopeciieniun pasOaBvieH- 

HbIX PaCTBOPOB GOeJIKOB CYUIeECTBeEHHO He M3MeHSIOTCA Ip TellJIOBOH enaTy- 
Pallun Geka (9TO ABNeHHe H3y4uaNOCh Ha KaseuHe, riMajlMHe U XMMOTPHIICHHe). 
OTcyTCTBHe THPO3HHOBOli KOMMOHEHTHI B CHeKTpPAax BOSOyxKeHHA TPuTITOda- 
HOBOH JIKOMHHECILEHILMH MOKeT OObACHATBCA HM3KMM BBIXOJOM (styope- 
CUCHIWH THPOSHHA B OeKe, TAK KaK THPO3MHOBaA KOMMOHEHTA He BbIParKeHa TaK- 
7Kke HB CMeKTpax JIOMMHeCHeHUMH OeKoB (°). JleficTBHTebHO, KaK BUAHO H3 
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Ta6auna 1 
KBaHToBb BEIXOX dbayopecnenunn fruposuHa B GenKax 


O6sbexT PacTBoputenb ee ee 
Tupo3uH 1/145M NasHPO,g 21* 
0,025 N HCl Bs 70% C,H;OH 40,2 
Zn-nHcy HH 1/45 M NasHPO, 3,0 
HC! pH 41,0—1,8 Oe 
0,025 N HCI B 25% C,H;OH 7,0 
. 0,025 N HCl sp 70% C,H;OH 10,4 
bIBOPOTOUHbIM 
Athena 1/15 M NasHPO, Me 
0,025 N HCl s 80% C,H;OH Ae 


* SuaueHve BpBIxoya B 
; THPOSHHAa, MpuHATOe 3aq wexomHOer’ - ; 
3aHMCTROBAHO 43 pa6orTpr (°). a i os scan inna ada 
¢ ais 
— anon WIA CbIBOPOTOYHOTO aNbOYMUHA PaCCUHTbIBATHCh NpH mMpeynomo*Ke- 
» UTO SHEPrHA, NOrMOUleHHadA eHHanaHHHOM, He MHTpupyeT Ha TuHposuH. Tipu 


NOJHOH MHrpalluu 9Hepruu c dbenunana 
3 HHHa Ha THPO3HH 3HaveHHA BbIXOOB OKa- 
*K YTCA -HHKEe NpHOMHSHTeMbHO Ha 25%. if A a 


101. 1, BbIXOJ, JNOMHHECHEHIMH THPO3HHa B HHCYJIMHe paBeH 3%, B CbIBOPOTOU- 
OM aulbOymMuHe 4%, Tora Kak B pacTBope CBOGOLHEIi THPO3HH cblyopectupyer 
BEIXOf0M 21% (°). B Kucsol cpeze, OcoGeHHO TIPU OMHOBpeMeHHOM OOaBeHHH 
IMpTa, BbIXOJ, THPOSHHOBON GlyopeclleHWMH B HHCYHHE H CbIBOPOTOUHOM aJib- 
yMHHe BospactaetT (cM. Ta6s. 1) M MocTuraeT RemuuuHE! 1O—14%. Oqnako, Kak 
iJHO H3 pu. 3, B Culy4ae CbIBOPOTOUHOrO asbOyMHHAa STO HE COMpoBOxKMaeTca 
BEJIMMEHHEM JIOMHHeCIEHIMU TpuMTOava (pa3HOCTHBI CMeKTp: CbIBOpOTOU- 
1H aJibOYMMH B KHCJIOM CIMpTe MHHYC CbIBOPOTOUHBIM allbOyMHH B ‘pocdaTHOM 
ycpepe — He COJepRUT TPUNTOaHOBON cocTaBJIAIOMeH, a B CHeKTpe BO26yxKJe- 
AA TPUMTOMAHOBOH syopecleHWMUN SKPaHUpyIoulMH scddekT THPo3snHa OLMHA- 
9B B STHX ABYX pacTBopHTemAX (cM. puc. Ze, J, 2). Takum o6pa3om, B CbIBO- 
ITOUHOM aJIbOyYMHHe He TOJIbKO B OObINHbIX 3a0yPepeHHbIX BOJHbIX pacTBOpax, 
le THPO3HH OONaaeT HHSKHM BbIXOJOM (ulyopecleHIMH, HO HW B KUCJIOM cnupTe, 
le BLIXO, @ulyopeclleHuMN THPOSHHA B GevIKe yBeMUNBAeTCA Coulee YeEM BTPoe, 
[epruA KBaHTOB, IOrJIOULeHHbIX THPOSHHOM, He MHrpupyeT Ha Tpuntodan. Msay- 
HHe STOFO ABJICHHA B Apyrux OesKax, rye B Cusy Ooee BLICOKOTO CosepxKaHHA 
ANTOMAHAa BEPOATHOCTh MUIpalluu 9HEPrHH Ha TpHNNTOdaH yBeJIMUNBaeTCA, 3a- 
yYIHAeTCA TEM, UTO B TAKHX OeIKaX OMHOBPeMCHHO YBeJIMYHBaeTCA MaCKup yIo- 
ee JeHCTBMe MOWHOM TPUNTOaHORON PslyopecueHIMH, Ha one KOTOPOH Tpyy- 
) OOHAPYRKUTE THPOSHHOBYIO KOMIIOHEHTY Kak B CileKTpe dbulyopeculenun, Tak 
B clieKkTpe BosOyxKJeHHA. B pasHocTHOM criekTpe: OeJIOK B KMCJIOM CupTe MH- 
ye 6esoK B hoctbatHom Oydepe — B Cyuae AWUHOTO abOyYMUHA MbI HaGONa- 
1 KaK THPO3HHOBbIN, TAK MU TPHNTOPAHOBbIM MaKCHMYMBI, OJHAaKO, KaK NOKa3bI- 
eT clleKTp Bo3OyxKZeHuA (puc. 26, J, 2), TpunTodaHoBLIi MaKCHMyM MOzKeT 
ITb OODACHEH YBeJIMYeHHEM BbIXOfa caMoro TpHNTOtaHa B KUCJIOM cIupTe, 
Hu3skui BEIXO dbulyopeclleHUHH THPOSHHa B OeJIKaxX, KOTOPHIN NMepBoHayaJb- 
) ObIJIM CKJIOHHbI CBASbIBATh C MUTpallHeH SHEPrHu C THPOSHHA Ha TpHuNTOdaH 
* 4), B Cay4ae MHCYJHHAa UM CbIBOPOTOUHOIO aJIbOyMHHAa HMeeT, KaK MbI BUM, 
yryro npHposy. BosmoxHo, OH CBA3aH C TeM, YTO THPO3HH OCOpasyeT B OesKe 
JOposHble cBxi3u (1°), KoTOpble, NOMOOHO HOHM3AaILMN, TYWAT JOMMHECHEHIMIO. 
KMicsloTe HU B CHUPTe BOLOPOHbIe CBASM PBYTCA M BbIXOL ClyopeclleHLHH BO3- 
cTaeT. B KuCJIOM cCHupTe BbIXO] Pil yopecleHUMH THPO3HHA B OewIKe 6M30K M0 
JiMUNHE K BbIXOJLy CBOOOAHOrO THPO3HHA B STOM pacTBopHTevie (cM. Tab. 1). 
CuefyeT MofsuepKHYTb, YTO OTCYTCTBHe MHIpallMH 9HEPrHu C THPO3HHa Ha 
MNTOaH B CLIBOPOTOUHOM aJIbOyMHHe, COLepKallleM TOJbKO OLMH TpunTodaHo- 
(i OCTATOK Ha MaKpoMouJiekyJly GeJiKa, O3HAUAET TOJIbKO TO, YTO paccTOAHUS 
WKLY OCTATKAMM THPO3HHA MH TpHuNTOaHa B aHHOM CJlyuae CJIMUIKOM BeJIMKH 
@ TlepeHoca 3HEpruu, KOTOPbIl HMeeT MECTO B MOJeJIbHBIX CHCTeEMAX H, BO3MOX:- 
, JerKO OCYILeECTBIAeTCA B JIpyrux SeKax. B KaxKOM KOHKpeTHOM OeIKe Be- 
ATHOCTh MUrpalluu, oMpeseseHHe KOTOPOH ToTpeOyeT JOMOHHTebHBIX VC- 
SOBaHHH, 3aBHCHT OT MpocTpaHcTBeHHOrO paciipesesieHHA apoMaTHyecKHx 
raTKoB. B STOM CMbICJIe BEPOATHOCTb MHIpallMu 9HEPrHH C THPO3HHA Ha TpUN- 
paH MoxwKeT OKasaTbca cneluduyecKuM CBOHCTBOM OewiKa. Bmecte c TeM ona 
3HCHT OT BbIXOfla PyopeclleHUHH MOHOpa SHEpruu — THPOSHHA, 4TO, KaK MbI 
Ti BUJeTh, OlpeyesAeTCA Mperwke EceloO CROMCTEAMM PacTBOpHTeJsA. 
B 3aksoueHve MpuHouly ryOoKyio OnarogapHoctb A. H. Tepenuny xu 
A. Kpacnopckomy 3a nNocTOxHHOe BHHMAaHHe UM MOMOLUb B paboTe, a TakxKe 
A. PoulymkKWHy 3a TOMOIIb Mp H3MepeHHN CHeKTpOB BosOyx*KJeHHA. 


Mockoscknit rocyfapcrBeHHbiii yHuBepcuTeT Tlocrynuuio 
| um. M. B. Jlomonocosa 1 VIII 1960 
UAMTHPOBAHHAS JIMNTEPATYPA 
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Jloxxanp Akafwemun wayk CCCP 
1961. Tom 136, Ne 4 


BHOXHMH#A 


A. H. METPOBA u H. ®. TIMCAPEHKO 


BbITEJIEHHE H3 MbILU PIMKO3HJIASBI, 
KATAJIM3HPYIOWWEH MEPEHOC PJIMKO3HJIbHbIX PPYNT 
JEKCTPHHOB 


(ITpedcmasaeno axademuxom A. H. Onapunoim 15 VIII 1960) 


Panee HaMH ObIJIO MOKa3aHO, UTO CKeJIeTHbIC MbILMMbI KPOJMKOB OOJaaioT 
TPaHCrIHKO3HMA3HbIM JelCTBHeM — CMOCOOHOCTHIO TepeHOCHTb TVJIOKO3SHbIe OCc- 
TaTKW K&K M@JIbTOSbI, TAK UM ekcTpHHoB (*). OnHaKo MOCMELYIONMMH OTIbITAMH MBI 
yCTaHOBHJIH, 4YTO B ITHX MpolleccaX y4acTByIOT NO KpalHell Mepe 2Ba 9H3MMA, 
OJMH U3 KOTOPbIX OKA3bIBaeT JleHCTBHe Ha MaJIbTOSy, a pyro — Ha JleKCTpHHbI. 

Ham yaslocb BbIJeIMTb TOcJeTHHH 9H3HM HU M0- 

* : Ka3aTb, 4YTO MOHATOPOM-cyOcTpaToM JIA Hero 
M ED eke ae ABJIAIOTCA TOJbKO JICKCTPHHbI, B MpHcyTCTBHH 
= eee SR 2Ke MAJIbTO3bI STOT (PePMeHT COBeplIIeHHO hea 

THBEH. | 

B HacToxeM COoONleHHHM M3ularaeTcA MeTO- 
MKa BbIesIeHHA M HeKOTOpble CBOMCTBa TpaHc 
TIMKO3HNa3bl, JeHCTBYTOINeH Ha JICKCTPHHbI. | 

Jia BbijeseHHA cbepMeHTa V3 MBI HaMy 
Oblla IIpHMeHeHa IIPpHMepHO Ta xe MeTONKAa, 
UTO H JWIA MOJYYHHA TpaHCrMKOSHa3bl MeveHy| 
(*); moce 3a608 M OGeCKPOBIMBaHHA KpoJMKél 
CKeJIETHBIC MBIMIIbl MpomycKalu yepes macopy6- 
KY H 3aT€M TOMOreHH3HpoOBasIH B TeyeHHe 2 MMH 
¢ 3 OObeMaMH COJIeBOrO pacTBOpa, CosepxKaltlerd 
Brl m1. 4,01 7 MpCls, 2,2' 1 Cacls, “5,214 KC 
4,01 r KHCO;3. Bspecb wWentpudyruposasn) 
TKaHb OTOPacbIBaIM, IKCTPakT MponyckKasin we 
pes cJlIoH OyMaxKHOH IyJIbibl Ha OlOXHEPOBCKOW 


NaBlun B HeH KPHCTaIM4eCKHH oOcaOK u npo 
Puc. 4 MbIBaIM ero 2—3 pa3a OXJaKTCHHOH BOOM! 
nofuesoyeHHOH aMMuaKomM jlo pH 8,5. Kak no) 

Ka3aJiH HaliM HCCJIeOBaHHA, OTMBITHIN OCANOK, COCTOALLMM H3 KPHCTAJVJIOB, AM 
FOWLAX BU MaJICHBKHX HFOJOK, oOsaqaeT crewudpuyecKOM AKTUBHOCTbIO KaTaJH3 
POBaTb MepeHOc FIMKO3HJbHBIX TPyMN pPas/IM4YHbIX NO BeAMUHHE JeEKCTPHHOB. | 
ONbITEI CTABHAMCb TAKUM OOPa30M, UTO BbIeJeHHble BbIMeOMHCAaHHEIM Myre} | 
lipenaparTbl (bepMeHTa HHKYOMPOBAaIN OHOBPeMeHHO C PasHBIMH M10 KOHIeHTpé 
IMM PaCTBOpaMH MaJIbTO3bI (xpomMaTorpadyyecKu UHCTHIIi mpenapar), C OHO: 
CTOPOHbI, MH C pasHbIMHM MpenapatTamu JeKCTPHHOB — c Apyron. | 
IIpv 9TOM B MHKYOaLLMOHHBIX CMeCHAX C HEOOJIbINMMM KOJIM¥YeCTBAMM MaJIbTOSI 
oNpeselAach pelyKWMA Jo Hu nocwe uHKyOalnu (To XaneqopH—Meuceny). | 
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Ta6Oauna 1 


AKTHBHOCTb TpaHCrJI HKO3Ha3bI_ B IpHCyTCTBHM MaJbTO3bI (B MHAUurpaMMax 
rui0OKo3bl B 1 Ma UMHKYOaWMOHHOM cMecn) 


Bpemsa unxy6. Onpit Ne 1 OnpitT Ne 2 
pH 4,8—5,0 f 0,530 0,855 
1 wac (),530 0,845 
2 cyTOK 0,530 0,865 
pH 7,5 — 0,500 0,705 
1 uac 0,525 | 0,695 
2 CyTOK 0,485 0,725 


IlpHmeuaunue. MukyOayHowHad cmecb: KpucTamiMuecKHii mpenapat +2,4 ma 
MasbToOsbl (0,05% B onpite Ne 1 uw 0,08% —B onpite No 2); Temnepatypa uHKyOanuH 37°. 


_  PeaKIHOHHble CMecH, B KOTOPbIX CO3aBaJlaCb OTHOCHTeJIBHO OOJIbIIAA KOH- 
IeHTpalusA MaJIbTOSbl, H3yuasNcb: 1) MeTofomM xpomaTorpadun Ha Oymare, mpH- 
ueM B Ka¥eCTBe PaCTBOPHTeJIA UCHOIB30BaIH CMeCb: OyTaHOJI—S3TaHOJI—Boa 
(3:2: 1), nposBuTentb annanndra- 
at; 2) ompefenennem  boccbopupix Sygaeae ects ate 
-coeMHeHHit (Heoprannueckuli cpoccbop ey 8 ask Rae aaa Ma 
ompefeiauu to Ducke—Cy66apoy). 
Hawi onpiTbl MoKa3sasiM, 4TO BbI- 
‘JleJIeHHbIM HAMM CbepMeHT COBepuleH- 
HO He aKTMBeH B OTHOMICHHH MaJIb- 
-TOSbI Kak mpu pH 7,5, Tak u npu pH 
4,8. B mpucytcTBuu HeSOJIbIINX KO- 
JiMueCTB 9TOTO WuCaxapuya (cM. TAO. 
1), a umeHHO 0,05 —0,08% ero pac- 
TBOPOB, He HaOuIOLalocb KaKUX-J1HO0 
‘i3MeHeHHH peyKUMH axKe Tocue 
JWIMTeJIbHOM HHKyOauMN (2 CyTOK). 
TakxKe He IIpOABJIAIOCb KaKOro- 
‘M60 JelicTBHA pH HHKyOupoBaHHH 
tipenapatosw depmMenta c OoJIbiwuMu 
‘KOJIMYECTBAMU MAJIbTO3bI — OT 3,5 To 
7% ee pactBopamu (cm. puc. 1, Ha 
KOTOPOM MPMBOAUTCA XpoMaTorpamMa 
onbita c 7% pacTBOpOM MaAaJIbTOSb!). 
Bo Bcex yKa3aHHblx culyuanx KapTH- 
Ha Oblia Ta Ke, YTO HU Ha MpPHBeseH- 
HOH XpOMaTOrpaMMe: IIATHO MaJIbTO- 
S8bl OCTABaJIOCb H€M3MCHEHHBIM, H He 
TIOABJANOCh MATEH PIOKOSbI M Tpuca- 
xapuga — faxe mocie JWIMTebHO!I 
MHKyOallun PeakUMOHHBIX cMeceli (a, 
6, 6, 2 Ha xpoMaTorpaMMe o603Ha¥Aa- Puc. 2 
eT cooTBeTcTBeHHO 0 uac., 1 4wac, 
l cyTku wu 2 cyToK HHKyOallun; Ha BCexX XpOMaTOrpaMMaXx M — MeTUHKH, m— TPH- 
caxapuy, m, — MaJIbT03a, 2 — TyiOKO3a). 
-  JIpyrue pesysptatel Obi NoJyyeHb! pH MHKyOMpPoBaHuA Tex %Ke Mperapa- 
ToB dbepMeHTa C a-\eKCTPUHAMM TyIMKOreHa UJIM Kpaxmana. Tak, npu onpexese- 
HUM AaKTUBHOCTH depMeHTa MeTOJOM dpakiMOHUpoBaHnus (*) H ONpeseeHHA pe- 
AyuMp yiouux rpyn B CiMpTOBOM BLITHxKKe (CM. TAO. 2) HAOMIOMaMach NoMMe- 
pHsallna OnMrocaxapufoB, TaK Kak peLyUMpyroulad cnocoOHocTh sTOH (ppakunHn 
YMeHbUlasiacb JO KUCJOTHOTO THAPO/M3a, OCTABAACh HEHS3MeHHOH Noce TAApO- 
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eee ee 


Ta6Oauna 2 


Tlefictaue TpacrauKO3Ha3bI Ha o-eKCTPHHbI (B MMJWIMrpaMMax PNOKO3bI B 1 MA 
CMH pTOBOH BbITA2KKH) 


Bpema unKyo. Onpit Ne 1 Onpir Ne 2 | 

Jlo KucAoTHOrO ruyxpomnsa — ier 5950) 12,675 | 
30 MHH. — 1,650 — 1,050 
2 uaca — 1,650 — 1,050 
Ilocme KucyIoTHOrO rHuApo- — 31,800 38,025 
usa 30 MHH. 31,800 38 ,025 
2 uaca 31,800 38 ,025 


Ilpumeuaunue. MukyOauHouHaa cMecb: KpHcTaImMuecKulh MpenapatT+2 Mua mpe- 
nlapata «-zeKkctpuHos; pH 7,5; Temnepatypa unkyOauun 37°. 


JIM3a (HCXOJHbIe BEJIMYMHbI O3HAYAIOT KOJIMYECTBO TJIIOKO3HBbIX OCTATKOB B | MJ 
HVHKYOAMMOHHOM X%KHAKOCTH, 3HAK MHHYC TOBOPUT OO YMeHbIeHHH Hx). 

JleticrBue cdepMeHTa OblJIo XOPOWIO BUAHO H Ha XpOMaTOrpaMMax IPH MHKyOu- 
POBaHHH ero C MpenapaTaMu a-eKCTPHHOB, OHH H3 KOTOPbIX (CM. puc. 2 6) co- 
JlepxKasl YTuJNOKO3y, OJJIMrocaxapuypl 
(R; HAXOWMJICA B OOAaCTH JH- HW TpH- 
caxapHOB), a Take Ooulee CJO*K- 
Hble JI@KCTPHHBI. 

Mbl BHMM, YTO NO BAHAHHEM 
JeCHCTBUA JBYX Pa3JIM4HbIX Mpenapa- 
TOB (epMenta (a u 6 OHH Mpenapar 
eu 0 — pyro) raiwoKo3a ucuesaeT 
WJId MOUTH UCUesaeT, TaK2Ke 3aMeTHO 
YMeHbUIaIOTCA MATHA OMrocaxapH- 
JOB MW MOABAAIOTCA MATHA OoJlee BbI- 
COKOMOJI€KYJIAPHBIX J@KCTPHHOB (a u 
2 — IIpoObl, B3ATbIe Yepe3 2—3 MHH., 
6 uO — uepe3 2 WHA MHKyOaLnn). 

JlevicTBue PepMeHTAa MPOABJAJOCh 
Wi pH HHKYOMpoOBaHHN ero Cc ApyruM 
lipenapatTom JeKcTpHHa, CosepxallluM 
HeCKOJIbKO MHOH HaOop caxapuyoB 
(cm. puc. 3 2), a MMeHHO OovbIlve 
KOJH4eCTBA TJIOKO3bI, MaJIbTOSbI UH 
He3HauNTeJIbHble TpucaxapHya u 6o- 
Jiee BbICOKOMOJIeKYJIAPHBIX JleKcTpH- 
HOB. 

Mobi BALMM, 4TO MO BAMAHHeM Jel- 
CTBUA (pepMeHTa B TeueHHe 30 MHH., 
lcytok u2 cyToK (cM. cooTBeTcT- 

Puc. 3 BeHHO @, 6, 6 Ha XpoMaTorpaMMe) 
YMeHbIUaIoTCA HATHA  IVIIOKO3bI, 
Ma@JIbTO3bI HW Pe3KO YCHJIMBaIOTCA MATHA OoJlee CORKHbIX CAXAPHAOB. 

Bo Bcex clyyadx MpOucxoAMs MepeHoc PIMKO3HJIbHBIX OCTaTKOB, Ccosep2xKa- 
WWMXCA B pelapate oMrocaxapHOB M JeKCTPHHOB, MX MeperpymmupoBKa, Ko- 
TOpad IIpHBOMa, C OHO CTOPOHbl, K YMe€HbINeHHIO KOJM4eCTBA TJIIOKO3bI i 
Ma/IbTO3bI B MHKYOallMOHHOH cpeje, asc pyro — kK yBesMyeHHIO KouIMYeCTBA Go- 
Jiee KPYMHOMOJIeKYJIAPHBbIX JeKCTPHHOB. 

MoxHo Obllo TpeqnouaratTb 3apaHee, YTO OOpasoBaHue OMTO- M NOMCaxapu- 
JOB B HallMX OMbITAX MPOHCXOAMO He POcoOpHIMTHYeCKHM IyTeM, TaK KaK HH- 
KyOalMOHHbIe CMeCH He MOF cosep2xKaTb cyOcTpaToB Avia doctopusMTHYecKoro 
CHMHTe3a CaxapHOB. 
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Ta6auua 3 


Cojepxanuve doctopa B UHKyGalMOHHBIX CMeCAX HM B MpeMapaTax a-yeKcTpuHoB 
(B MHKporpaMMax Ha MHJIIMJIUTp) 


MccneqopaHue B HHKYOalWOHHBIX CMecax Uccneqopanue B a-qeKcTpHHax 


WO KHCJIOTHOrO TuApomUsa TO CHS CO PAOLO 
No Wil RA Ne mpema- | fo KUCH. mocule 
cMeCcH 4 9 { 9 pata rugzApomusa ye 
0 cyTKH cyTOK 0 CyTKU cyToK 
1 8 7 8 7 7 7 1 4,8 4,8 
2 6,8 —- 6,8 6,8 — 6,8 Z 3,8 3,8 
3 29 7A bw) 25 28 25 28 3 AG 7,6 
4 AM I) — 17 13 — 


Upumeutaunue. YcenoBpuA uuKyOauuu u cocTaB CMeCH Te *%e, YTO B TaOu. 2, 


OnbiTb, MpoBeeHHble B STOM HallpaBJeHHU, NOLTBepAUIM Halle mpesno.io- 
2KeHve. OHH NOKa3aJIM,YTO Kak B lipelapaTax JeKCTPHHOB,TaK H B peaKILMOHHBIX 
cmMecAx ocdop cosepxKuTCA B HHYTOMKHEIX KOMYeCTBaX (CM. TaOJ. 3). 

Ilocne 10 Muu. KuCMOTHOrO ruApomM3a KOMMYeCTBO toctopa He Hapactaer, 
4TO YKa3bIBaeT Ha OTCYTCTBHe B peaKIMOHHOH CMecu rvi0Ko30-1-cocdata, 
_ABJIAIOUIerocA cyOcTpaTOM JIA CHHTe3a NouMCaxapHyoB docdopuiuTuyeckuM 
TIyTeM. 

Takum o6pa30M, Ha OCHOBaHHH M3JIO%KeEHHbIX JAHHbIX MBI MpPHUWIN K BbIBOLYy 
O TOM, 4TO B MbIUMax, aHaslOrM4YHO MeveHH, COMepxKUTCA TPaHcriukosuwasa, 
KaTaJIM3Mpylollad MepeHOC PJIMKO3HJIbHbIX OCTATKOB J@KCTPHHOB. 

Ha MaJibTo3y 9TOT 9H3HM He OKa3blBaeT JeHCTBUA. 


VMactutyT 6voxumun um. A. H. Baxa Tloctynuso 
Axkajlemuu HayK CCCP 5 VIII 1960 
IMTHMPOBAHHAA JIMTEPATYPA 
1A.H. Tletposa,H.®. Ilucapeuxko, JAH, 130, 217 (1960). *# A. H. Ner- 


'posBa, Buoxumua, 24, 228 (1959). 


Jloxnagn Akagemun nayr CCCP 
1961. Tom 136, Ne 4 


BHOXHMHA 


B. A. XEPYBHMOBA 


CHCTEMA AMMHAK — PJIKOTAMUH — PJIKOTAMUHOBAS per 
MO3SIrA B OHTOLEHESE 


(ITpedcmaeaexno axademuxom A. H. Onapuxem 18 VIII 1960) 


MHOoryMH UccJleqOBaTeJIAMU YCTAHOBJIeEHO 3Ha4eHHe AMMH AKA B PYHKUMOHAb- 
HoH Ovoxumun mosra (‘~°). OHHM 43 OCHOBHbIX M€XAHH3MOB OCBOOOKAeHUA 
CBASHIBAaHHA AMMHaKa B MO38re ABJIAeCTCA AMUAMpOBaHve WH JesaMuAUpoBaHue 
TOTAMHMHOBOM KUCJOTH. JIA BLINCHeEHHA THHAMMKU Ppa3sBHTHA STOM CHCTeMBI B 
OHTOreHe3e MbI IIpeIPHHAIM UCCJeOBaHve cOfepxKaHuA aMMHAaKA, TOTAMHHA 
i rJIOTAMMHOBOH KHCJIOTbI B MO3Te KposMKoB B 1, 7, 14 u 30 WeHb NocTHaTaJb- 
HOrO pa3BuTHA. 

TlofombitHoe *KMBOTHOe WeJIMKOM 3aMOpaxKUBaJIM B HKUAKOM Bo3sLyxe. Mosr 
H3BIeKaJIH MH MPHrOTOBJAH TPUXJIOPYKCYCHBIM IKCTPaKT, B KOTOPOM 4 oripese- 
JIANIM CBOOOLHBIM aMMMaK, TJIOTAMMH UW ruiloTaMHHOBYy!o KucnoTy. AMMuak ompe- 
Teiasu Mukposudpy3HoHHEIM cnocoSom 3enurcoua (°). OxpauinBanu no Bept- 
Jo W clekTpodoTometpupoBasin Ha CM-4 np 625 me. DoTaMHH onpesesissu 0 
ocBoOoxKqaiollemyca mocsie 10-MHHYTHOTO FHAPOJH3a B OMHOHOPMaJIbHOHM cepHou 
KucJioTe amMuaky. I oTaMMHOBY!O KUCJIOTY ONpedeAIH IIeKTpodopeTHyecKkH 
tio Jose (*). Britaxku “3 doperpaMMbI OKpalliMBaiM HNHPHApPHHOM H cneKTpoo- 
TOMeTPHpoOBaH pH 570 Mp. 

TlonyyeHuble pe3syJbTaTb! CBeseHbI B TAO. 1. 


Tao6aunma ft 


Bospacr 
ctf CBo6ogHEI amMMuak AMMHak ruIOTAaMHHa TI mioTaMHHOBaad KHCIOTAa 
: I 
n 0,954 (0,68 + 1,4) 4,26 (2,56 + 6,03) 55,4 (48,32 + 61,4) 
7 0,61 (0,41 + 0,85) 4,89 (2,99 + 6,32) 120,8 (64,08 + 133,0) 
14 0,56 (0,38 + 0,73) 5,42 (3,97 + 6,12) 135,4 (91,97 + 137,5) 
30 0,39 (0,32 + 0,48) 5,91 (4,96 + 6,84) 141,4 (114,38 -- 163,38) 


Kak BHO u3 Tab. 1, cohepxKaHHe AMMMaKa B MOSre C BOSPacTOM YMeHbIla- 
eTca HM K 30 JHIO JOCTHTaeT BeJIMUMHbI, H3BeECTHOH Y B3POCJIbIX KPOJIHKOB. 
IlapaniesbHO aTOMy BO3pacTaeT coOfepxKaHHe YTJIOTAMMHA, YTO NOATBepxLaeT 
PpOJlb AMMAMPOBaHMA KaK OfHOrO H3 Me€XAHH3MOB CBA3bIBAHHA CBOOOLHOrO 
aMMMUaka. 

CojlepxKaHve ri10TaMMHOBOM KUCJOTHI 3a YKa3SaHHblii CpOK HelpepbIBHO YBeJIH- 
unBaeTcA. KouM4eCTBO rviIOTAMMHOBOM KUCJIOTHI axKe B MepBbIt @Hb TAKOBO, 4TO 
ero AOCTAaTOUHO [VIA CBASHIBAHHA BCero CBOOOAHOrO AMMMaKa MOSra, HO HeECMOTpA 
Ha 9TO cojlepxKanne CBOOOMHOTO AMMMaka B MepBble HH OKa3bIBaeTCA BeECbMA€ BBI- 
cokum. Takaa fucnponopiua Mexyy cBOGOAHOM rIOTaMMHOBOM KUCJOTON Hu 
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IMAaKOM MOXKeT ObITh OObACHeHA JIHMOO MaJIOM AKTHBHOCThIO PIOTAMHHCHHTEeSA, 
100 OTCYTCTBHeM B 9TOM BO3pacTe KOOPAMHALHH B XMHMHMYeCCKON JMHAMHKe MOSTa. 
[A BbIACHeCHHA BOSHHKINMX BOMPOCOB MBI MOCTaBHMJIM CepHiO ONBITOB, B KO- 
PLIX Ha XXHBOTHBIX TeX 2Ke BO3PACTOB BOSAeHCTBOBAIH KHCJOPOAOM MO} aBule- 
4eM 4 aTM. IIpu u3MeHeEHHH aBJIeHHA HM B 3aBHCHMOCTH OT 9KCHO3HILMH KUCMOpOL 
IZLIBACT Pa3sJIMUHble (PYHKUMOHAJIbHbIe COCTOAHUA, KOTOPble B KOHEYHOM cueTe 
1KAHYHBAIOTCA CYKOPOKHEIMH TIpuNalKaMU WM THOeJIbIO XMBOTHEIX. II1pu jelicT- 
iM MOBbIIMeHHOTO WaBJIEHHA KHCJIOpOla Y B3POCJIbIX 7KHBOTHBIX OTMeCYeHO Ha- 
ICTaHHe COjlepxKaHHA AMMMAKA, YMeHbIVeHHe KOJIMYeCTBA FIOTaMHHAa H, COOT- 
sTCTBEHHO, BO3PaCTaHHe KOHIEHTpalHu TOTAMHHOBOH KuCcJOTH (1). Takum 
)pa3oM, KHCJIOPOL M3MeHAeT B OMpeeJeHHOM HalpaBJeHHu (yHKMIO CHCTeMbi 
NOTAMHHOBAA KUCOTa — TJIOTaMHH — aMMHaK. OTH M3MeHeEHHA COMPOBOXKLaloT- 
1 H3MCHeEHHeEM AKTHBHOCTH ruOTAMHHCHHTeasbl UW roTaMMHaspl (', 1), 

B pesyJibTaTe MpOBeeHHEIX OMbITOB MbI OOHAPyXHJIM, YTOY OJHOMHEBHBIX 
DOJIMKOB MIpH mpeOLipaHuu B OapoKamepe B TeYeHHe 2 4ac. CyOporH BoBCe He 
acTymiaioT. IIpH JaibHelem BosfelicTBuH »%HBOTHbIe rHOuyT. Takue 2#e Ha0- 
OJeHUA ObluM cyenanpt C. MW. UpuknaqoBuykKuM B ONbITaX Ha HOBOPO*KeCHbIX 
pitax (1%). Y CeMMHEBHBIX XKMBOTHBIX B 34% cmyuaeB HAOMOLAIMCh NPUCTYMbI 
Jlopor, KOTOpble HadMHAJIMCh JIMUIb Ha 53 MHHYTe, a Y OTJCJIbHBIX 2KMBOTHBIX 
we mo3qHee. Y BceX JBYXHEJebHBIX KPOJIMKOB HaOsIOaINCb XapakTepHBle 
ACOPONHbIe Cyoporu Ha 42 u 77 MunyTe. Y MeCAUHEIX 2KHBOTHBIX CyOporH 
aUMHAJIUCh Ha 29—48 MuHyTe, HU CYLOpOXKHIM MpHCTyNaM y HUX IpelulecTBo- 
AIO ONIMCaHHOe Y B3POCJIBIX 2KHBOTHHIX ('') WpemMoTHOe cocTosAHHe. BesMunHbl 
ylepoKaHUA aMMHAaKA, POTaMUHA UM TJIOTAMMHOBOHM KHCJIOTHI B MO3re B STOIi Ce- 
AM IIPHBeMeHbI B TAO. 2. 


Ta6Onuna 2 


Bospact 

eae Csoooqupii amMuak AMMMakK Pratoramuna ImioTaMHHOBawA KUCIOTAa 
4 2,20 (1,79—3 ,38) 2,2 (0,91—3,36) 94,8 (57—111,1) 
7 2,35 (1,48—3,74) 3,15 (1,37—5,17) 155 ,0 (141, 3—242,7) 
14 2,46 (1,56—3,55) 4,27 (1,02—1, 49) 2060 (142 ,4—285) 
30 2,51 (1,94—2,84) 1,69 (0,98—2, 15) 229, 2 (176—362,1) 


_ AvaM3 JaHHbIx TaO. 2 nosBouIAeT YTBepxKaTb, YTO BALIXAHHe KUCMOpPONa 
O, MOBbIMEHHbIM WaBJICHHeM TIPHBOXHT K 3HAYHTeJIbHOMY OCBOOO*KeHHIO aM- 
waka B Mosre. 

OJHUM W3 WCTOUHHKOB ero, BO3MOX%KHO, ABJIACTCA [vIOTaMHH: KOJIMYeCTBO: 
O CHCTEMATHYeCCKH YMeHbINaAeTCH, 4YTO COMPOBOXKLaeTCH BeCbMa 3HaUHTeJIb- 
bIM HapaCTaHHeM CBOOOJHOM PiKOTaMMHOBOM KHCJIOTHI. 

IlocropoHHee BMeLiaTeJIbCTBO B BUe H3MCHEHHA KUCJOPONHOFO pexkUMAa CKa3bl- 
aeTCA Ha PYHKUMOHMpOBaHHH CHCTeMbI AMMUAK —TJIOTAMMH—IJOTAMMHOBAA KH- 
10Ta. [lo Mepe pa3BHTHA %KUBOTHOTO COBePUIeHCTBYeTCA CHCTeMa CBA3bIBAHHA H 
*BoOO*K CHA AMMHAaKa B Mosre. OOpamaeT Ha CeOA BHHMAHHe, UTO AKTHBHOE 
JellHee BO3JeHMCTBHe B BUJe MOBbINIeCHHOrO aBJIeHHA KMCsIOposa y BCeX BO3- 
ACTHBIX TpYyIIMl IpHBOLUT K OOpas0BaHHIO IpHMepHO OMHAKOBOrO COsepxKaHUA 
3000qHoro aMMHaka. CucTemaTuy4eckoe BO3pacTaHHe KOJIMYeCTBa TJIOTAaMHHO- 
IM KUCJIOTHI, OYCBHAHO, MPOHCXOAHT HE TOJIbKO TYTeM Je3aMHAMpOBaHHA vllo- 
AMMHAa, HO, BEPOATHO, HM 3a CUeT IIPAMOFO AMMHHPOBAHHA KeTOrOTApOBOM KH- 
MOTH. IlocieqHee IPHBOLUT K OJOKMPOBaHUIO HEKOTOPHIX 9TANOB WHKIa Kpeo- 
a, KOTOpoe, Kak Ipesnomaraet Beccman, UM BbIsbIBAeT CYOPOrH pH MeyveHouHO! 
OMe, CONPOBOXLaolleicaA NOrOMeHHeM CBOOOHOrO AMMHAaKa H3 KPOBH TKaHbIO 
o3ra. O BO3MOXKHOCTH TaKOFO MeXaHH3Ma CBHJETeJIbCTBYIOT BeJIMYHHbI IviloTa- 
WHOBOHM KUCJIOTHI Y OOCJIeqOBaHHbIX HAMM 2%KHBOTHBIX. HanOoulee HU3KO Cosep- 
‘aHHe TIOTAMHMHOBOM KUCJIOTHI Ip KUCJIOPOAHOM HHTOKCHKALMH Y OJHOMHEBHbIX 
‘HBOTHBIX: Y HHX Cyflopor Het. IlapasviebHO C HAKOMJIeHHeM aMMHaKa Hi TVIl0- 
AMMHOBOH KHCJIOTbI BO3pacTaeT H BeEPOATHOCTb HaCTYIVIeHHA CyOpor, 4TO CO- 
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TulacyeTCa C pe3yJIbTaTaMH HallIHX 3KCMepHMeHTOB. TakuM oOOpa3som, MIpxAM 
aMMHUpOBaHHe KeTOrOTapaTa pH HaKOMJIeHHM aMMHaKa B MOSre HJeT, Bepo 
HO, C OOJIbIMeH CKOPOCTHIO, HeKesIM AaMUAMpOBaHHe TOTaMaTa. 


PoctosckHit-Ha-Jlony “Toctynuso 
rocylapCTBeHHIi yHHBepCHTeT 28 VI 1960 


UMTHPOBAHHAA JIMTEPATYPA 


1S. Tashiro, Am. J. Physiol., 60, 519 (1922). * B.B. Tpasauu-Hemu 
cKkuHuiu, Apx. 6Honm. HayK CCCP, 33, 12 (1933). ® H. Winterstein, CG. Hirse 
berg, Biochem. Zs., 156, 138 (1925). *T. E.Baagqumupos, PyHKuHonaisynaa 6u 
xumus mMosra, W3n. AH CCCP, 1954. °° P. Bp6a, Yen. copp. 6uon., 41, 321 a 
*D. Richter,R. Dawson, J. Biol. Chem., 176, 1199(1948). * K. Dose, Biochen 
Zs., 829,416 (1957) 8D. /Seligs’on, H. Seligs.on, J Lab. and.Glig mera 
324 (1951). ® R.H. Brown, G. D. Dudaet al., Arch. Biochem. and Biophys., 6 
301 (1957), 13.C. Tepmenosuu, A.A. KpwuesexKkaa, Bonp. 6n0xuM. Hepsi 
cuct., Kues, 1957, crp. 311. 43.C. Lepmenosun, A. A. Kp uses ¢ Kas, be 
xumus, 21,715 (1956). 13.C. Tepmenospuy,A. A. Kpxuesckaa,B.Il. Wey 
6 aT x, Buoxumus, 24, 459 (1959). BCU. Ipuxknaagqgonpun kyu it, OusnOl. KypH 
20 (1936). 143.C. Fepmenosuy, A. A. Kpuuesexkaa, Yu. 3an. Poctosci 
yHus., 51, 103 (1958). 4S. P. Bessman, A.N. Bessman, J. Clin. Invest... 3 
622 (1855). 
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@®H3HOJIOTH A PACTEHHH 
lM. J]. BYXAPHH 


KAPOTHH HHTPOAYUWMPOBAHHbIX PACTEHHH 
B CBA3H C BEPTHKAJIBHOW 30HAJIBHOCTbIO 


(II pedcmaeneno axademuxom H. B. Lluyunsim 7 VII 1960}8 


YuacTue KapoTHHa B OOuleM OOMeHE BeULeCTB LIMpoKO U3BecTHO. B 4acTHO- 
TH, CMY IIPHHaVIEKUT AKTHBHAA POJlb B Mpoteccax cboTocuuTesa ('~*), okuCIH- 
PeJIbHO-BOCCTAH OBHTeEJIbHBIX peakIMAx (47°), B pasHooOpa3HbIX MOJIOBbIX (PyHK- 
Iuax pactennii (’~*,"!), mpomeccax pocta (1°). > 

B pesyubTaTe HaGJOJeHHH 3a UpesBbIVaHHO MeJVJICHHbIM POCTOM MH pa3sBHTHeM 
JACTEHHH TPH MpOABY2KeHHH MX BBepx NO TOpHOMY Mpodusio HaM MpecTaBHJIOCb 
IHTePeCHBIM TIpOCJIeqHTb HHAMUKY HaKOMJIeHHA B HAX KapoOTuHa. 

B HacToxleM CooOmuleHHH MIpHBOLATCA WaHHble 1958—1959 rr. no Hakomuie- 
iMi0 KapOTHHa y HHTpOyuWupoBaHHElx B [lomapHo-Ampnuiickom OoTaHH4ecKOM 
aly TPpaBAHHCTbIX MHOFOJIeTHHKOB H3 MMTOMHMKOB Cajla, pacrOJIO*KeHHbIX Ha 
spicoTe 340; 540 u 1000 m nan}ypoBHem Mops no cKJiony r. ByxbaBpuopp. Ha 
sbicoTe 330—340 M pactovloxKeHbl BCe HHTPOAYKIMOHHbIe MHTOMHHKH Calla, B 
<OTOPbIX TOJIbKO H MpOBOLMJIach Mpexe padoTa No mepecesieHuio pacTeHui. Onn 
JA3MEILCHbI B TOPHOJIeCHOM Tosce. B WasIbHeHLIeM 9TH MHTOMHHKH Mbl Oyjlem yc- 
1OBHO Ha3biBaTb | muTOMHHKOM. B 1956 r. c HUX ObIIM B3ATbI paCTeHHA JIA 3a- 
<JlalKH WMTOMHUKOB Ha Jipyrnx Bbicorax. I] MHTOMHMK pacnoJIoxKeH B rOpHOTYHI- 
)0B0M Moxce; II] nutomHukK — Ha y4aCTKe ropHOH TYHIpbI, rpanHuaryel C BbICO- 
<OrOpHOH MOJApHOH MycTbIHeH, Ha mato r. ByabaBpyopp. HM xotTa pasnullasB 
sbicoTe MexyLy | u II] muTomHuKaMH He CTOJIb BeHKa (OKOWIO 700 M), cMeHa pac- 
HTeJIbHBIX MOACOB 3HaUNTesIbHa. [opHosecHOH Tlosc CMeHAeTCA CyOaJIbiMHCKHM 
Jepe3OBbIM KPHBOJIeCbeM, BbIIlle HeT rOPHOTYHAPOBbIH MOAC HU 3aTeM yxKe ropHaA 
lomapHaa mycTEiHa. [loqpoOuoe omucaHHve eCTeCTBEHHOM paCTHTeJIbHOCTH, IIpH- 
mbiKarouet K | WHTOMHHKY, UMeeTcA B MoHOrpadun H. A. Aspopuna (1*), a quia 
\OOTBETCTBYIOULHX MHTOMHMKaM BbICOT Ha ©. Bybaspyopp — y I. VW. Cepedpa- 
copa uw B. B. Kysaesa (?%). 

O6bekTaMH UCCIeqOBaHHA ABJIAHCb 7 BULOB pacTeHult (u3 10 nepecaxKen- 
IbIX), YNOBJIETBOPHTeJIbHO TPWXKMBUINXCA Ha BepXHHX MMTOMHMKAX: OajaH TOdI- 
TouMcTHbI — Bergenia crassifolia Fritsch., axpusierua KsleiKaa — Aquile- 
ia glandulosaj Fisch., myx Jleze6ypa— Allium Ledebourianum Roem. et 
vchultz, uepemma— Allium victorialis L., npumysa sBpicoxaa — Primula 
latior (L.) Hill. var.¥tatrica Dom., qoyekateou JiKepea — Dodecatheon Jei- 
treyi Moore, Bertpesulla jMHHOBOsocaa — Anemone crinita Juz. 

Has3paHHble paCTeHud OTHOCATCA K pa3HbIM CHCTeMaTHYeCKHMH HM 9KOJOrHye- 
KUM rpymnam. Cpequ HuX MMeIOTCA BHI C BbICOKUM COepxKaHHeM aCKOPOHHO- 
(Oli KMCIOTH (MoLeKaTeoH, MpuMywa) WH HeOOJIbUIHM ee Cosepmwanvem — Oajlan 
14, 15), 

Han6osee o6njeli OTBeETHOM peaklMel BCeX BUOB paCTeHH MIpH Nokbeme UX 

TOpy ABJIAeTCH pe3KOe 3ATOPMAKUBAHHE POCTOBbIX I1polleccoB. Bce pacTeHux 
| 38—9 pa3 YMeHbIIaIoT CBOH pasMepbl. BmecTe C 3THM OHH OTCTAIOT H B CBOEM pa3- 
\HTHH, HW TeM CHJIbHee, YeM BHIMIe OHM pacmouiowKeubl (Tabu. 1). 

Kak BHJHO U3 Ta6u. 1, BCe BUIbI B TeveHHe BereTalMOHHOrO Mepvosa He Mpo- 

aa MOMHOFO WAKA pasBHTHA OT CPasbl BereTallMH LO OTMMPaHNsA Ha3eMHOU 
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3 Laow wae 


MenonornuecKkad (pasa, B KOTOPOH pacTeHue yxXOAUT Moy 3uMy 


Il nHTOMHHK III nuTOMHHK 
(540 M. H. y. M.) (1000 m H. y. M.) 
Bug 
4957 r.| 1958 r.| 1959 r.| 1957 r.| 1958 r.| 1959 r-. 
Axsusernua Kkselkaa —Aquilegia glandulosa 
Fisch. 3 3 3 a il 1 
Berpenutla jIuHHOBOsocaa — Anemone crinita 
Juz. — — — o 1 4 
BayaH ToumcTomucTHpit — Bergenia crassifolia : 
Fritsch. en) 3 4 4 ul 1 
Jlyx Jlexe6ypa — Allium Ledebourianum Roem. 
et Schultz 3) 1 4 1 1 1 
Uepemiua — Allium victorialis L. 3 i 1 3 4 i 
Tlogekateou Jlxedpea — Dodecatheon Jeffrreyi ; 
Moore 3 3 3 3 2 2 
Ilpumyaa Bercokaa — Primula elatior (L.) Hill. 
var. tatrica Dom. 3 4 1 3 1 1 
IIpumeuaunua. A. Hactoaujaa Ta6muya cocraBmeHa 0 MaTepHamamM corpyfHuKoB IlomapHo- 
Anpnufickoro 6oTaHuyeckoro caga I. H. Angpeepa u B. H, TonopKuHa u Ha OCHOBe COOCTBeEHHBIX HaO- 


JO JeHUH, 

Bb. B Ta6mHWe MPHBOAATCA MaHHbIe TOMbKO AJA ABYX BepXHHX MHTOMHHKOB, TaK KaK Ha HuKHEM (I) 
BCe pacTeHHA MOUTH E*KerOAHO OOpasyi0oT 3pesble ceMeHa. 

B. ®enomorvyeckue tbasbl pacrenuli qaupl mo A, A, [poccreiimy (}%): 1—Beretauun, 2— 6yTOHH3auHA 
— 1BeTeHHe. 


yacTu. B sryaiem culyuae pacTeHuA NpHCTyMHJIM kK WBeTeHHIo. Tak, Hanpunmep, £ 
1958 r. Bo II muTomHuKe Tpu Buyla (lyk JleqeOypa, Yepemuia HM IpHMyvia) He Be. 
uu, a B III nutomunKe OyTOHbI OO6pa30BaJl OAMH WoOeKaTeou, BCe Ke Ipyrve BU 
Jbl YUJI TO, 3HMy B BereTaTHBHOH base. Takum oOpasom, Yem BBIILe 10 TOPHOMY 
MpopuJio, TEM 3HAYHTeIbHee paCTeHHA OTCTAIOT B CBOEM Pa3BHTHH, TeM OHH Cu 
38MOJIOrMyeCKH Ooee MOJIONDbI. 

PaccmoTpeHve KpHBbIX CojlepxKaHHA KapoTuHa (puc. 1) MoKasbiBaeT, 4TO } 
3JeCb UMeeT MeCTO OMpeesIeHHad 3aBHCHMOCTb: 4eM BbIUIe NO ropHoMy mpodu 
JO Pa3MelleHO pacTeHve, TeM MeHbIMe KAapOTHHA OHO COJepRKUT. ITO OTHOCHTCS 
KO BC€M HCCJIeOBaHHbIM BUaM. Y HEKOTOPHIX BHOB KOJIMYeCTBO KapOTHHa CHU 
*KaeTcA B 2—4 pasa. MoxKHO TpeMNOMOKUTh, YTO 3aMeWIeHHe pasBUTHA WH HELO 
CTaTOUHbIM CHHTe3 KapOTHHA TIpOHCXOAAT H3-3a YKOpauuBaHHA TepHosa Bereta 
WMH 3a CueT Ooviee Mo3qHero, Ha 10—15 nHel, Cxoma CHera BeCHOH u Oomee paHHe 
ro 1IpeKpallleHHa BereTallHy, IipHMepHO Ha TaKoe xe UNCJIO WHeH, OceHbIO. Kpo 
Me TOPO, B TepHo BereTalluv Ha rope HaOMOMAaIOTCA 3AMOPO3KU, OCOOeHHO HOUbIO 
B TO Bp€MS KaK B HWXKHEM NHTOMHMKe TeMiepatypa NOJOKUTeMbHAaA. SaMeJIeHH 
Ppa3sBHTHA pacTeHHi, BbISBAaHHOe HH3KHMH TeMMepaTypaMu, B JIMTepaType OTMe 
yaloCb HeowHOKpaTHo (17719). 

B IIpOTHBONOJIOXKHOCTE NepeceJIeHHbIM paCTeHHAM Y MHOPHX NpoaHaJH3u 
PpOBaHHbIX HAMM AOOPHTeHHbIX BHOB He ObIO 3aMeueHO CHMMKEHHA KOJIMUeCTB 
KapoTuHa. HaoOopor, weKoTOpble BHAbI HABEPXY HMEJIM HeECKOJIbKO OoJIbiee er 
cojlepxKaHve CpaBHUTeJIbHO C TeMHM 2Ke BUAMH, paCTYN[MMH Ha paBHHHe. ITY 
MaTepHaJIbI NOLTBepKaloT MOJIYYeHHbIe paHee JaHHble O TOM, YTO C NposBHxKe 
HHeM paCTeHHH B Topbl y HHX YCHJIMBaIOTCH OKUCJMTeJIbHO-BOCCTAHOBHTEJIbHBI 
mpomeccpr (2°-??), 

SacJly2KUBaeT BHUMAHHA He TOJbKO CaM (akT 3HAUHTebHOrO CHU2KeCHUA KO 
JIM¥eCTBA KapOTHHAa C TIpOBHxKeHHeM pacTeHHH BBepx. He MeHee MHTepecHa fF 
J(MHaMUKa ero HaKOMWJIeCHHA B MpOMoMKeHHe BereTalHOHHOrO NepHoya. Colepxa 
Hue KapOTHHAa Y BUOB pacTeHHH, BeETeTHPYIOULMX B Oovlee OarONpHATHBIX YCO 
BUAX, B HHKHEM IIMTOMHUKe, XOTA H HeOMMHAKOBO, OMHAKO Y OOJIbINMHCTBA MU: 
HHX K KOHILY BereTallHH KOJIMYeCTBO KapOTHHAa yMeHbinaeTca. MakcumyM ero, Kak 
lpaBuio, copnalaer c Paso GyToHu3anNH. MHoe nabmomaeTcs y pacTeHHii c NOLb 
€MOM B ropy: Y HHX MpOMCXOAMT HapacTaHve KO/INYeCTBA KapOTHHAa OT Hava 
BereTalluH K KOHILy ee. Kpome Toro, OosbieMy KOJIM4eCTBY KapOTHHA COOTBETCT 
Sip 


ByeT H OoJIbIee 4HCIO NporlemuNx tbeHoMOTHYeCcKHX cha3. Bce 3To cBueTebCT- 
ByeT O HaJIMYMM CyMLeCTBEHHOM 3aBMCHMOCTH MexK LY KOJIMYeCTBOM KapOTHHa H ero 
BJIMAHHeM Ha POCTOBbIe Mpolleccbl H pasBuTHe pacTeHuit. 

| PaccmatpuBaemblit B HaCTOAIeH CTaTbe BONpoc MMeeT TIpAMOe OTHOMeHHe K 
TeEOPHM HHTpOLyKiUMM UM ee NpakTuKe. HanOovulee apKuM ToKa3saTesem xopouteli 
TpHcnocoO/leHHOCTH pacTeHHH K HOBbIM YCJIOBHAM CpeMbl, KaK U3BECTHO, ABJIA- 


eTCA YCTOMYMBHI PHIM pa3BHTHA, WwIOLoHOUIeHHe pacteHuit (1*). [Ipoxspuraa 


Me-% 


20-30 9 4-172M 14-26 27S MM 20°30M = 14-712M 27V0-19M.1-9M = 16-28M— ss 5-24VI] 


Puc. 1. Bauanne BbICOTbI MpOHspacTaHHaA pacTeHult Ha COMep2KaHHe B HHX Kapo- 
THHa B TeyeHHe BereTalHOHHOrO ce3soHa. A, 5 — 1958 r., B—1959 r. a — Oanau 
TOJICTONMCTHbIA — Bergenia crassiolia Fritsch., 6 — npumyaa BbicoKaa — Pri- 
mula elatior (L.) Hill., ¢, s — qonekatTeou JI>Ketbbpex — Dodecatheon Jeffrreyi 
Moore, 2—ayx Jleqe6ypa — Allium Ledebourianum Roem. et Schultz, 0, 
u — akBHslerua Kielikaa — Aquilegia glandulosa Fisch., e, 2c — uepemuia — 
Allium victorialis L. J — 1 muromuuk, spicota u. y. Mm. 330—340 m; JJ — II mn- 
TOMHHK, 540 m; J/J — III mutomanx, 1000 m. Maspi pasBuTua no A. A. Tpocc- 
reimy: /}— BereTtauua, 2 — 6ytovvsanua, 3 — upeTenue, 4 — nJoxoNomeHne 


‘pacTeHHA BBepx 10 ropHOMy MpotpuJ0, MbI, TEM CaMbIM, CTAaBHM HX B Oovlee Cy- 
PoBble yCJIOBHA HM HCKYCCTBeHHO CMelILaeM pHTM pasBuTua (cM. Tad. 1). MHorne 
BHJbI pH STOM He 3allBeTAaIOT, a HEKOTOPbIe B MpOAOJMKeHHM BCero BereTallHOH- 
HOPO MepHoa HUib BereTHpytor. 

CueqyeT yKa3aTb Ha YepTbl CXOACTBA B H3MeHeHHH PUSHOJIOrMYeCKUX MIpo- 

1leCCOB, MPOWCXOAAMLHX B WIHpPOTHOM HallpaBJIeHHM C H3MeHeHHeM MO rOopHOMy 
mpodusmo (7°,?%,24), MoxHO mpeqNoJOKHTb, YTO OLHOM U3 NPMYHH HeyLayH Me- 
peceJieHHA MHOrHX Ooslee 1OXKHbIX BUJOB pacTeHHit B ycuoBua IloapHoro ceBe- 
pa ABJIAeTCH MOHWKeHHOe OOpas0BaHve B HUX KapOTHHa. 
_ Jaa Tex *%e BUOB, KOTOpble ycMenlHO pacTyT Ha paBHHHe B yCJIOBHAX Jec- 
HOM 30HbI, HCMbITaHHe NO ropHOMY MpouJO HAMeTHT PpaHUllbl WIMpOTHOFO pac- 
MIpOcTpaHeHuA BUOB, TeM OoJIee, YTO NO KJIMMATHYeCKHM HM TMOUBeHHbIM YCJIO- 
BuamM MypManckaa o6u1. BeCbMa HeOJHOposHa. 

Takum o6pa3om, Mexky cojlepxkaHHeM B paCTeHHM KapOTHHa HM HacTyIVIeHH- 
eM (beHosiorMyecKHx (a3 HMeeTCA MpAMaA KOPPeALHA. 
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PasmenjeHie paCTeHuli Ha pa3JIM4HbIX BbICOTAaX JaJIO BO3MOXKHOCTb Mpocse- 
JUTh TOPMOXKeHHe POCTOBLIX TpOlleccoB, 3ajlep%Kky CMHTe3a KapOTHHAa HM pasBHu- 
THA pacTeHui. 


TonspHo-Anpmufickni GoTaHnvueckui cay Tlocrynuso 
Konpekoro pusiuana uM. C. M. Kuposa 27 IV 1960. 
Axkajemun HayK CCCP 
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Jlorxann Akapemun nayr CCCP 
1961. Tom 136, Ne 4 


@H3HOJIOTH A PACTEHHH 


Jl. A. 3YEB, 1O UYH-BAO u M. 3HKPHAEBA 


NPOABJIEHHE XJIOPO3A Y NLWEHUILbI 
MPH BbICOKOM YPOBHE ®OC@ATHOFO NHTAHHS & 


(ITpedcmaeaeno akademuxom A. H. Onapuavinm 16 VI 1960) 


BsavMOcBa3b Mex/ly MOroujeHueM pacTeHusAMM MOHOB xXesesa u pocdat- 
OB Valle MpMBJIeKaJla BHHMaHHe HCCJeMOBaTeJIeH B OTHOWMeHHU OTPHILAaTeJib- 
O JleHCTBHA USObITKa NOLBHXKHBIX HOHOB 2%Kee3a HU aJIOMMHUA Ha MOrJIOWleHHe 
copa; 9TO ONpefesneTCA WIMpOKHM pacnpocTpaHeHHeM MOu¥B, MMeIONHX HU3- 
‘OUHYIO KHCJIOTHOCTb, KOTOPad OOYCJIOBIMBaeT BbICOKYIO MOMBH2KHOCTb 2Ke- 
a WM avOMHHHA. SHaUTeIbHO 
[bile BHHMAHHA YJleJIAJIOCb BJIMA- 
© tbocaT-MoHOB Ha TorJiomuleHHe 
me3a; BMecTe C TEM MOXKHO OKH- 
b, UTO Ha NOUBaX C peaklHel Cpe- 
OM3KOH K HeHTpaJIbHOH, Tile 
[BIXKHOCTb *KeJle3a HH3Ka, (ocda- 
OyyT MpenATCTBOBaTb MOrJio1re- 
0M ycBoeHHio xele3a. B pase 
SHOJIOTM4eCKUX UCCJIeOBaHHH T0- 
ae ee el ee i OR O84)... Pace Ie Copepxanue bocpopa HeopraHuuec- 
SBIBACMOE HEMOCTATKOM 2KEeJIC3a, Kux HW OpraHHyecKHx (pocaToB B pacTeHUAx 
I4HO COBMayaeT C BbICOKHM OTHO- O3HMOM MIMeCHHIbI B 3aBHCHMOCTH OT yCJOBHIi 
iMem Mexyly cbocbopom u2xxKese30m =“ THTAaHHA. A — B HajizemHon uactu; 5 — B Kop- 
42). Hax. 1 — 1 no3a Fe; 1 no3a P; 2 — 0,01 Fe; 
Mux pactenuax (',"); MoKasaHo jp; 31’ Fe, 0,5{P; 4 — 6,01 Fe; 0,5 P. 
ae, 4TO PocaTbl MOryT OKa3bI- | — Fe B dope ¥xommutekcona; J] — Fe B 
ib BJIMAHMe Ha MepeBMxKeHHe %e- dopme untpata;) J/J,— Fe Bcopme FeCls 
aB pacTeHuax (°,*). 
B mpoBoJuMblx HaMH BereTallHoH- 
< ONbITAX, B MeCYaHOM HM BOHOM KyJIbType MIMWeHHUbI, MOABJIeEHHe MpH3HAaKOB. 
ypo3a y paCTeHHH, MOJyUaBIHX NOJIHyIO Wo3y xXewJlesa, HaOwMOTaloOcb B TeX 
Maax, Kora pacTeHHA UMeJIM BbICOKOe CoseprKaHue Pocdopa. B cBxi3Hn c STUM, 
I MOCTABJICH OTJCJIbHBIM OMbIT, pe3yJIbTATbI KOTOPOrO coobulaloTCA HWKe. 
Sajlayel STOFO ONbITa ABJAJIOCb BbIACHeHHe JelCTBUA JBYX ypoBHeli cbocdpat- 
0 MHTaHuA (cxemy OMbITa cMoTpH Ha pu. 1, 2 u B Tabu. 1, 2) Ha ucnOMb30- 
(Me 2Kele3a pacTeHHAMH 3 TpeX MCTOUHMKOB: XJlOpHya HW WuTpata x*Kesesa, 
(cTaBIAIOMMX COOOH HMOHHbIe POpMbI *Keesa, WH KOMIMIeKCOHaA M*Keslesa — 
SITA. )Kese30 WaBaslocb TakxKe B JByX 03ax. 3a NoJHy!o Jo3y NpHnuma- 
b HopMa B cmecu IIpsHumtHukoBa (25 mr FeCl, na 1 11); yMenbutleHHaa 03a: 
raBinaa 0,01 uacTb HOpMBI. 
PacTeHHA O3MMOM MMeHHUbI (MIMeHHYHO-bIPeHHbIH THOpHA) BEIPAlMBaJUCb 
OMHOH KYJIbTYpe Ha CmeCH, OOecreyMBatolleH HHTeHCMBHOe MocTyMJeHHe- 
bopa B pacTenua. CoctaB MouIHOH CMeCH B MUJIJIMSKBMBasleHTaxX Ha JIMTP, 
carenyronnit: N—NH, I; N — NO; 5;,P — POs 3; K.2; Ca 8; Mg 1; S — 
5; Cl 1; pH cmecu 5,8. Mpu nonoBunnolt 103e BABOe YMeHbINasocb KOVJIH- 
*BO ocdopa B CMeCH. 
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Onbit mpoBoguaca setom 1959 r. Ilocme 42-cyTounoro BbipaliHBaHHA, Kory 
pacTeHuad JocTHrs (:basbl pasBuTHA 5-ro AMCTa, OHM CHMMAJIMCb, MpOMbIBaJHC 
.0,001% pacrBopom TpHioHa B, M B YaCTH HaT3eMHBIX OpraHOB B CBexKeM MATE 
puasle ClleKTpooTOMeTpHYecKH OMpefedANOCb CoMepKanve xOpopusa (C®-4 

OcHoBHad Macca Haj3eMHOH uacTH (JIMCTbA) HM KOpHH CuKCHpoBaJIHC 
lapaMU KMMAllel BOXbI WH BHICYWIMBaucb mp 70°; B CyXOM BelllecTBe ompé 
Jlenasloch CojlepKanve oOulero MH HeopranmuecKoro docdopa, a Takwke 2K 
Je3a. 

Vis puc. 1 BugHo, 4TO OTHOCHTeIbHOe CofsepKanue Pocopa 3amMeTHO U3SMé 
HaNOCb NOL BIMAHHeM BCeX BAapbUpOBAaBLIMX B OMbITe (aKTOPOB: Nok BAMAHHE 

Wo3bl cpocopa, a TakxKe O3bl H (opm 


%o ucTOUHHKa 2x%*KeJle3a. IIpu strom 03 

Q3 A 6 tboctpopa B cpefe Oowee cylecTBer 
Hoe BJIMAHMe OKa3biBala Ha CoslepKaHy 

{ 42 3TOTO JJIEMEHTA B JIMCTbAX. DopMa UCTOt 
=i HHKa *KeJlesa Oo/lee SHAYHTEIbHO OT3bIBE 
© a Jlacb Ha Cosep*aHHve tocopa B KopHA? 


CojlepKanHue oOilero docdopa B KOpHA 
ObIJIO 3€Me€THO BbIllle y paCTeHHH, MoV} 
1234 234 1234 1234 1234 1237 “aBIIMX KOMIIJI€KCOH KeJle3a. 
I Vie Si) ily eg ea | Jlo3a »eJle3a B OOJIbUIeH CTeNeHH 01 
pa3usiacb Ha cojepxaHuu dochopa B Jt 
oh 745 ele3a CTeHH- 8 

Puc. 2. Conepaane meness s PaCTeHl croix Ha owe momo 0361 ocpopa t 

‘Kee3a B cpese H ycoBUA docatHoro MCTOWHHKAM HOHHOM opMbl 2Kevlesa. Tc 

IIMTaHHaA. OOosHayeHHA ‘Te Ke, YTOH HA HMKEeHHE JO3bI UWMTPaTa WU XJIOPUa *Wewes 

spuc. 1 COMPOBOKTaJIOCb NOBbILIEHHeEM COJepxaHH 

(bocbopa B pacTeHHuAxX. SOTO MOBBIILeHE 

MpOHCXOAMO 3a CUeT OOOraleHHA pacTreHult HeopraHuueckumu cocdatamu. Ik 

oOHadA xe 3AKOHOMEPHOCTh OTMeYeHa ApyrHMu HCC eqOBaHHAMM Ha pacTeHHA 
KapTodesa (*). 

Ha coflepkanuve %KeJle3a B paCTeCHHAX MMMICHHUbI OKA3bIBaJIM 3aMeTHOe BJIUS 
He TaKxKe BCe BAPbUpOBaBLIHe (akTopbl (puc. 2). IIpH 9TOM pe3KO BbIJeJAIOTC 
TIOHWKEHHbIM COJepxKaHHeM *Kelesa Te pacTeHHA, B JIMCTbAX KOTOPbIX OOHap! 
*KEHO TIOBbIIMeHHOe COepxanve Pocdopa HeopraHuyeckHx ocdaTos. B MuCcTHs 
BCeX pacTeHHH HaOOaeTCA OOpaTHad 3aBHCHMOCTb MexKLY CoepKaHHeM XK 
Jie3a u pocopa. B KopHax, HaOcOopoT, MOx*KHO HaGMOLaTb IpAMY10 3aBHCHMOCT 
TloceqHAd MOXKeT OBITh CBA3AaHa C OOPa3s0BaHHeM HEMOABMXKHbIX 2Kese30B-co 
(POpHBIX COeLMHeEHHH B KOPHAX. OTHOCHTeIbHO CBA3H %*KeJle3a c toctpopoM B p 
CTCHHAX BbICKA3bIBaIOTCA Pa3JIMYHbIe TOUKH 3peHHA. OHH aBTOPbl CUMTAIOT BO 
MOXHBIM OOpasoBaHHe HeOpranuyecKux cpocdaTow xese3a (°), Apyrue WoKask 
BaloT OOpasoBaHve OpraHH4eCKuX CoeqMHeHHM xKese3a c cbocdaTom (°,*). 

B cjy4ae HEMOHHOrO UCTOUHHKa Kele3a B paCTeHHA MOCTyMaIO 3HAYHTeIbE 
Oosbule STOPO SJIEMeHTA, YEM M3 HCTOYHHKOB HOHHOM opMbI. OnHako pa3zn4at 
B COflep»xKaHHH MO BapHaHTaM OMbITa 3feCb MOMIHHAIOTCA TOH 2e 3AKOHOMepH 


Ta6auna 1 


Cogzepmanue xJopopuase B pacTeHuax O3MMOM MMeHUUEI B 3aBHCHUMOCTH OT yCmOBHi 
NuTaHua cdocopom nu weNe3s0M (B NpoweHTax) 


4 mo3a 2emesa 0,01 osnr xeesa 


@opmMa *Kese3a Jlosa mocopa 


xulopod. a] xmopod. 6)xa.a+xu.6| xaopod. a} xaopod. 6/xm.a+xa 


Kommekcou 1 nosa fon 0,060 1,98 1,47 0,040 1,04 
*Kesesa 0,5 jo3b1 ‘hs TAS) 0,054 dents ¥l 4,92 0,046 1,97 
Llurpat 1 jo3a 1,30 0,052 1,30 1,16 0,036 20 
y*kenesa 0,5 203b1 a 455 0,056 1,64 4,42 0,052 4547 
FeCls 41 mo3a Aco2 | Ontos 4,57 1,07 0,022 474 
0,5 O3bI 4,49 0,054 Los Leo 0,036 iL 
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TH, KaK H B CJlyuae HCTOUHHKOB HOHHOK opMbI. OObACHeHHE STOMY MOXKHO. Hali- 
HM B TOM, UTO KOMIWI€KCOH OTHOCHTeJIbHO: ObICTpO pacnamaetca (°) H HaOmOaI0- 
[HeCA pasJIM4UHA B COJep%KaHHH B 3aBHCHMOCTH OT yCIOBUH ocdaTHOro NUTAHHA 
OYCOBACHEI | TOH u“aCTbIO *Kelesa, KOTOPaA Mepeliiia B HOHHY!IO Popmy m0- 
jie pacnaya “actu KoMmeKcoHa. CofepxKaHue XJliopodusia B pacTeHHAax mpu 
[POUHX PaBHbIX YCJIOBHAX, KpoMe BapbMpOBaHHA LOSbI 2Kese3a 10 HOHHEIM cop- 
[aM >KeJle3a, HAXOJHJOCb B IpAMOM 3aBHCHMOCTH C Cojep2KaHHeM OOmero *Kevle- 
a (Ta6u.. 1). IIpu stom caMoe Hu3KOe COJepKanHe XMOpOPua B ONbITe COBNaa- 
T C CaMbIM HU3KUM COsepxKaHveM *Kelesa B HalseMHbIX opraHax. J[pyruMu. HC- 
JIElOBATeAMH Oovlee YeTKAaA MpAMAaA 3aBHCHMOCTD CosepxKaHHA XJopomusmia 


Wao Wiad 2 


. Banaue ypoBHeli MHTaHHuA pacTreHult cocopom u xeNMe30M Ha OTHO- 
meHve MexJy HeopraHHuecKUMH HW OpraHMyecKHMH tociaTaMu u Ha 
: OTHOWMeHHe MexKY ocopom HeopraHuyeckux dochaToB u 2xee30M 
’ me! B CBA3H C IIpOABJeHHeM XIOpo3a 


; JluctTba 
2 BusyavJibH. 


BapuauT onbita * TIpH3H. 
xuI0po3a 


Pu. p/Po.b| Pu. o/Fe Pi. b/Po. Py, p/Fe 


7 


McTovwHuK mKeues3a—KOMIMeCKCOH Kene3a 


(fe Teg tle © _- 0,83 5,00 0,64 5,30 
CyOl Fe: 1°P _ 1,06 7,90 1,10 6,02 
i e;-0)\5°P — 1,08 3,79 0,78 3,45 


0,01 Fe; 0,5 P be 0/99 | 4, 80 1°01 6,20 


Uctrounuk weeNMEeSaA—WUTpPaT KReME3 A 


4 Fe; 1 P — A. 20 9,50 Abele) 41,6 

0,01 Fe; 14 P +++ 1,50 2Ono 0,87 41,2 

4’ Fe; 0,5 P 1,04 6,40 0,94 5,99 

OFO49 Fes 0035) P 2+ | 1,06 10,3 dee 9,40 
UctrounHuk Kene3a— FeCls 

: (OT Saas I — 26 NO, 7 4,05 42,0 

0,01 Fe; 4 P +++. 2,00 30,4 ‘Nh 12,4 

frre? 055. P = 0,86 5,05 0,79 6,51 

0,01 Fe; 0,5 P = 1,08 10,8. 0,68 AOS 


* Yxka3aHbl MPHMeHeHHble FOSbl (ocopa u x%Xevwesa. 


[aGmosamach C CosepxKaHveM KUCJIOTHOPAaCTBOpHMOrO xKeviesa. (4). Bo3smMoxkHo, 
(TO 3TO CBA3AHO C BHOM H BOSPacTOM pacTeHHA.BusyasibHO HaOsOLaemble mpH- 
HaKM XJlOpo3a XOpPOWO CoBNaLasiu C JaHHBIMM ONpeseteHHA xsopodusa: * 
- ConoctTaBsieHve BCeX MOJIYYeHHBIX JAHHbIX MOKA3bIBaeT, UTO B Cy"ae MOHHBIX 
JOPM X%Keslesa ypoBeHb cpocaTHOrO MHTaHHA Tak2%Ke MOKET OKA3bIBATb BeCbMa 
‘yuleCTBeHHOe BJIMAHWe Ha MUTAaHHe paCTeHHii %Kesle30M, KaK MH ypOBeHb MOA- 
'WKHOTLO *Kesle3a B Cpele — Ha Norsmomenve docdopa. B npHBeseHHbIX JaHHbIX 
Ta B3aUMO3aBUCHMOCTb BbIpaKeHa JOBOJIbHO perbeduo. Ha morwomjenne xese- 
a B PopMe KOMIJIeKCOHa ypoBeHb cpocsaToB B Cpelle OKA3bIBaeT MeHbILee Jell- 
TBue. [lomyueHHble pe3y IbTATbI NOSBOJIAIOT CKA3aTb TAK%Ke, YTO B3AHMHOEe BJNA- 
We OJHHX MOHOB Ha Torsomenve Apyrux MpOABJAeTCA KaK Ha HepBOM 9tTalie 
OrJOWeHHA MHTATebHbIX BeLLeCTB KOPHAMH, TaK HM Ha MYTH asbHeliwero uc- 
pene 3THX MOHOB paCcTeHHAMH. 

'Ha mepgom state, umeiomlem alcopOnMoHHy!0 mpuponly (°), STO BIMAHHE CBsA- 
aH iO C OCaKeCHHeEM HOHA, B KOTOPOM JIA 2Kese3a BAKHYIO POJb UpaeT peakiluAa 

JebI. B Hauiem onbite mpu pH 5,8—6,0 KoHWeHTpallMa MOHOB B TMTATeJbHOM 
acTBope OKA Obia ObITb MOUTH MAKCHMAJIbHO MOHWKeHHOH (1°) mpH oOenx 
93ax MOHHOM (opMbt xese3a. B 9TOM MOXKHO BUZeTh OOBACHEHHE TOMY, YTO Ha 
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. 
(bone NoMHOM BosbI doctbopa 03a HOHHOTO *KeJiesa He OKA3aJa CYL\eCTBeEHHOTO. 
BJIMAHHA Ha CofepKaHHe ero B KOPHAX. 

Bovlee 3HauTebHOe MpOABJeHHe WeHCTBHA LOsbI Pocdopa, YeM JO3bI HOHHO- 
ro 2Kele3a, Ha CoflepoKaHue OOnlero Keles3a B KOPHAX YKA3bIBaeT Ha TO, UTO B 
epee MPOHCXOLMT OCaxKeHHe *Kevlesa C yuacTHem (hocdopa H CTeleHb OCaxKeHHA 
3aBUCHT OT KOHIeHTpalluu cpocdat-HoHOB. Bo3sMoxkHO, TO 2*Kees0 OCaxKLaeTca 
B Bue OCHOBHOTO (pocdopHoro KomiuleKca (1). [Ipu stom peliaioujuM (akTOpOM 
B TMOPIOULeCHHH MOHOB *XKee3a ABJIACTCH PeaKUHA Cpebl, HO pH HeOMaronpHAT- 
HbIX JIA MOPAOULCHHA 2Kesle3a YCOBHAX BbICOKHM ypoBeHb ocdaTHoro NuTaHHA 
MOMKET 3HAYHTEJIbHO CHMKATb MOTIOWeHHe *Kese3a. 

B3avMocBa3b Mex Ly MHTaHHeM paCTeHHH 2ele30M MH (octopom He OKaHUH+ 
BaeTCA Ha TlepBoM 9Taile MorsoujeHHuA. YpoBeHb CosepxanuA Pocdopa B pacte- 
HHAX OKA3bIBaeT BJIMAHMe TakxKe Ha MepeIBwKeHHe H HCMOJIb3OBaHHe *Kevwlesa. 
BaxkHy!0 pOJlb B 3TOM HY2KHO OTBeECTH HeOpraHH4eckuM docatTaM, KOTOpbIMH 
TlaBHbIM O6pa30M MpescTaBJieHbl (ocaTbl MpOBOLAWLUX MyTeH B pacTenun. B 
HallleM ONbITe HaHOoslee 3HAUHTeJIbHOe NOHWKeHHe MOCTYMJICHHA W*Kesle3a B JIM 
CTbA HaGOanuCb HMe€HHO y TeX paCTeHHH, B Ha3eMHOH 4“aCTH KOTOPbIX OOHA- 
py2KeHO Pe3KO MOBbILIeHHOe OTHOWMeHHe Mek Ly coctopoM HeopraHHvyecKHXx A 
opraHHueckux cocdatos (Tad. 2). MMeHHo y STHX pacTeHHH cilelyeT OmKULAaTb 
OCaKeCHNA %Kese3a B MPOBOTAULHX MyTAX BCJIeEACTBHe BbICOKOH KOHIWeHTpalluH 
chocaT-HOHOB. 

MoxkHO OXKuUaTb TAKKE, YTO BCJEACTBHE STOTO OCaKJeCHHA HapyllaeTca He 
TOJIbKO HepeMBUXKeHHe 2KeIe3a MO pacTeHHIO, HO M MpHTOK ero 3 MpOBOAAMLUX 
myTeH B KJIeTKH. 

TloppineHve coflepxKaHua cocdopa opraHHyecKHx docaToBw B pacTeHHAX, 
NOJYYHBIHX %KeJle3o B POPMe KOMIMVIeKCOHA HM He CTPaaBIUHX OT HEOCTATKa x*Ke:- 
Jie3a, YKa3blBaeT Ha yJlyunieHve (bocdopHoro OOMeHa B TUX YCOBHAX. OTO yJY4- 
Ile€HHe MOXKHO CBA3ATb C BayKHOM POJIbIO Kee3a B Mpoleccax CoTOCHHTeTHYe- 
cKkoro docopusMpoBaHHA. OrTcioya CJleqyeT, 4TO pacCMaTpHBad MOBbIIMNeHHe 
colepxKaHuA Heopranwuecknx (ocaTos Kak IIpHuUMHy HapylWieHHA MHTAHUA pac- 
TeHHH 2KeJIe3OM, CFO MOXKHO OMCHHBATb TakK%Ke MH KaK CJIeCTBHe HEJOCTaTKa »«Ke- 
jiesa. IIpH oOnIbHOM cpocaTHOM MHTAaHHM B pacTeHHAX BooOme BO3pacTaeT JO- 
Jid Heopranuyeckoro cocdopa (!"), uTO BuledeT 3a COOOM yxyAUIeHve CHAOKeHUA 
MOHHDIM 2KeJIe30M, a TOcueqHee, B CBOIO OYepeb, ele OOJIbUIe MOBbIMIAeT JOVI 
Heoprannyeckux ocdatos.IIpumMeHeHve KOMIMJIeKCOHa 2KesIe3a B KadeCTBE MCTOU- 
HUKa 2Kelle3a 3HaUHTeIbHO OCMAOIAeT STY HeEOMArONpHATHY!IO B3aHMOCBASb. 

Takum o6pa30M, W3y4eHHe B3aMMOCBA3H MEeKTY NMTaHveM pacTeHHii xKeJle- 
30M H ocdopoM MoKa3aJlo, YTO BbICOKMU ypoBeHb cpocdatHoro MHTaHHA, OOecre- 
YMBaA 3HaYHTeIbHOe CofepxKaHHe cdbocopa B pacTeHHAX, MOHM*KAaeT CTeMeHE 
HCIOJIb3OBaHUA MMH 2Kelesa. Baxkuand pOJlb B STOM MpMHaeKUT Heoprannue 
cKumM cocdatam. 

TIpH BbICOKOM OTHOMeHHH Pyeopp /Fe pe3KO 3aMelIneTCA TepelBuxKe: 
HWe 2Kele3a B PaCTeHHH, YTO BeeT K HAaPYWIeHHIO MHTAHUA XKee30M, K CHWKE: 
HMIO COJepKaHUuA XJOpOPUIa HU MOABJeHHIO XJIOpo3a. 


MockoBckuit rocyfapCTBeHHBIii yHHBepcHTeT Tloctymuso 
uM. M. B. Jlomonocopa 416 VI 1960 
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PH3HOJIOTH A PACTEHHH 


A. H. KOPOBHH, C. H. APO3J(OB, 10. E. HOBHILKAS, 
A. A. KOMYJIAHHEH u B. K. KYPELL 


BJIUAHHE 3AMOPO3KOB HA YPO)KAM 
WM HEKOTOPDBIE ®H3HOJIOTHYUECKHE MPOLLECCbI 
Y APOBOW NHWIEHHILbI 


(ITpedcmaeneno axademukom A. JI. Kypcanoesim 1 VIII 1960) 


IIpeqmMeToM JaHHOrO COOOMIeEHHA MOCTYKUIM pesyJIbTATH OMbITOB C APOBO!i 
meHuwen copta J[Mamant, mpoBeyeHHEIx B TeyeHne seta 1959 r. B KamMepax aJl- 
CKTHBHOTO THMa JIA MOJIYYCHHA UCKYCCTBEHHBIX 3AMOPO3KOB. 


PacTeHuaA BbIpallMBaJIHCb B 
ereTalHOHHBIX Cocyax pa3mMe- 
om 15 -+ 25 cm na 5 xrcynec- 
AHO MOUBbI C MoOaBsIeHHeM (B 
acueTe Ha cocyl) aMMMadHoli 
enmuTpb 1,44 r, cynepcocdatra 
9 r, XJopucToro kana 0,84r, 
[OMOJCHOBOKHCJIOTO AaMMOHHA 
{ OopHoH KuCJoTH mo 0,05 r, 
felHoro KyMopoca 0,10 r u Me- 
a 8,0 r. B cocyye BbipalluBa- 


lepHoybl 


Tawra 1 


BuaMAHMe 3aMOpO3KOB Ha ypoxwKalt MUICHHILbI * 


Ypoxal naz- 


Ypomah 3epHa 
3eMHOH Maccbl P P 


IlpeqmectByto- 

lava 3aMOpos- 

KY cpemuecyT,|24MoposKa, 
T-pa, °C °C 


T-pa 


BY Br B% 


Maza TpexX MHCTHEB 


och io 10 pactenuli mpu 4- 24,4 Kes he eon ae ae 
(paTHOH MOBTOpHOCTH. Tlosme Bn llc WC Mu OMAR Ge 
IPOBOAMJICH XKETIHEBHO JO 60% 20,6 K. 55,3 | 100,0| 18,6 | 100,0 
'T TOJHOM BMarOeMKOCTH ToOU- —2 | 54,4 |}° 97,8).19,7 | 105,9 
bl. PacTeHHA MO[Beprasuch Lelt- —5 | 52,0] 94,0) 16,9 | 91,4 
TBHIO 3aMOPO3KOB B pa3Hble OP AGO GNS 
oHToreHe3a. UTOoOnI 
I3Y4HTb, Kak BJIMAIOT Ha pac- 20,0 LY Hy) BS) Se LOO KO DN 00/0 
CHUA TIpekBapuTembHbIe yCu0- a ya a HE. eae 
=> ’ ’ ’ ’ 
IMA, PAaCTeHHA Jo 3aMopo3ka ities K. | 59,0 | 100,0] 20,6 | 100,0 
ibIJEPXKUBAHCh 5 CYTOK B Bere- ay PBB f99-8'120,0"|" "97 0 
—3 DOES NSS (MES Sy BO, 7 


‘aIMOHHBIX KaMepax C pa3HOH 
leMilepaTypoH Bosiyxa  lipH 
RTeECTBEHHOM OCBeIIeHHH. 3a- 
IOpO3KH CO3aBaJlucb B JByX 
OJOMMJIBHBIX KaMepax, Kalas 
MKOCTHIO OKOvIO 2 M3(1 M? x 2). 
IX NaxKMeHHe OCYIULECTBJIAJIOCb 
)PEOHOBLIMH XOJIOAHJIbHbIMH 


®a3a MONOUHOH cnenocTuH 3epud 


He omp. IR&e PAS) Fh (| AMO AO) orth al AMO AG 
—1 26,14 87,3| 8,7 | 104,4 
—3 PES). i! @ clove 1b | ato) qs) 70,9 


* Ypoxal BO3AYMHO-cyxOH Maccbl B pacueTe Ha COcCy]. 
** K,. — KOHTPOJIb, 


iCTA€AHOBKaMH, BbIpPaBHHBaHHe TemMiiepaTypbl BOo3syxXa B KaMepe —— C TIOMOLLbIO 


(CHTHJIATOPOB. 


‘CocyzbI repe 3aMopo3KoM OGBepTHIBaIHCb BaTOH, YTOOHI He Mepeoxwarkla- 
‘ach TIOUBa, HM CTaBHJIMCb B ALLMKH. 
| Pactewuad noxBeprauch jelicrBui0 3aMopo3KoB B HouHOe Bpema. B TeyeHne 
yac. HX BbIJepKUBAIH MPH NOCTeMeHHO CHHKalOMIeHCA TemMIepatype OT -+-8 Jo 
®, a3aTeM TeMilepaTypy CHWKavM lO 3a,aHHol OTpullaTebHO. I1poxom«Kurteb- 
locTb 3aMoposKa 3,5 uaca. Ilo oko#¥aHHM 3aMopo3Ka TeMNepaTypy BHOBb M0- 


15* 
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CTeneHHO MOBbIMAaIH HB TeYeHHe YaCa JOBOAMIM LO OKpyXKatoujet, MocJe Yero, 
mepey, BOCXOJOM COJIHILa, paCTeHHA MepeMenlasi B BereTalMOHHbIM JOMHK M TaM 
ocTaBAIH QO yOopKH. 

Tlocue 3aMopo3Ka y pacTeHus U3y4aJlacb MHTCHCHBHOCTb HeKOTOpbIX (u3HO- 
JlOrHuecKUX Mpoileccos. B Koulle OlbITa oMpelesAIM ypomai. 

TlouyuenHble pesyJbTaTbl NOKAsaJH, YTO 3AMOPO3KH OKASbIBAIOT pas/HUHOE 
RIMAHHe Ha ypoxkaii APOBOH MUIEHHUbI B 3ABMCHMOCTH OT (has pasBUTHA M Mped- 
INeCTBYIOINeH 3aMOpO3sKy TeMIlepaTypbl. 


2 
Ta6auma Ha panuux cpasax pasButua (asad 
°. 
BuMsaHve 3aMopo3ka © Ha OBOJHeHHOCTS u 6 JMCTbeB) 3aMOpo30K a neon 
(8 mpoueHtax Ha aOcouioTHO-cyxoH Bec) TeIbHO BUIMAeT Ha YpoKal HalseMHOH 
H Ha MNTeHCHBHOCTb TpaHcnupalan MaCcCbl M 3epHa. CuJIbHOe BJIMAHMe OKa- 


(B rpaMMax BogbI Ha 1 Pr a6comIOTHO 


° eo 
Gyaore wee ic) 3bIBaIOT —D°, OCOOeEHHO Ha ypoxaii 3ep- 


Ha. IIpH 3amMopo3Ke —5° oco6eHHo 3a- 
MeTHO TIPOABHJIOCh BJIMAHMe Mmpesuutecr- 
BylouleH 3aMOpo3ky TeMIepaTypbl. Tak, 


3 VII 4 VII | 14 VII 


pap ianas ny B (pa3y 3 MCTbeB OoJIee CHJIBHOe CHUKe- 
5 wac. | 10 uac.| 10 uac.} 10 4ac. 0 

He ypoxkax 3epHa (Ha 26%) Ha6uoga- 

ney JOCb Tipu Oovlee BLICOKOM MpestuecTBYyt10- 

OBORHEHHOCTh AHCTbEB meH 3aMopo3ky TeMiepatype (Tad. 1). 

Koutpoub 76,2 | 75,6 | 76,2 | 75,5 OueHb YUYBCTBHTeJIbHaA MUMICHHIa K 

3.amopo30K 3aMOpo3Ky B TepHo OT oOpasoBaHHA 

—3° -¢ 2-5 TeTpay HW WO KOHIa MOJIOUHOU CIIeJIOCTH, 


Ha 3 VII 


~l 
w 
[op) 
~l 
is 
wo 
x 
ww 
RS 
~j 
= 
~1 


oco6eHHo B dba3y UBeTeHua (Tabu. 1). B 
3TO BpeMA Jake HeOoJIbuIOK 3aMOPO30K, 
MuHTeCHCHBHOCTb TpaHcnuNpanun TOpxATKa —1°, IIPHBOAHT K CHHAKCHHIC 


0 
Kourpom } 3,24) 6,64) 3,99 | 4,6 YPOKad sepa Ha 8%, a 3aMOpcsoK 
3amMopo30K —3° oKa3aJiCa TYOUTeJIbHbIM, OH CHH- 
seo hoe? 31 ypoxwkali 3epHa Ha 51—64%, B 3a- 
Ha SVEN | 4,71 | 2,47 | 1,66) 1,77 sycumoctu oT nmpemulecTByiomjeli 3aMo- 


posky TeMmepatypbl. 

B dbasy MosIouHON CiesocTH 3aAMOPO30K —3° cHMKaeT ypoxan 3epHa Ha 30% 
(ra6n. 1); HauMHad C *asbl BOCKOBOH CHeOCTH 3epHa, 3aMOpo3sKH 0 —3% He 
OKA3bIBal0T CYUICCTBEHHOTO BJIMAHHA Ha BeMUHHY yporwkad 3epHa. 

Temmbl pocta H pa3BHTHe pacTeHui, a 
TakxKe BeJIMYHHAa YpOKaA ABJIAIOTCA UTO- Ta6Oauna 3 
TOM MHOFHX @H3HOJIOrM4eCKUX IMIporeccos, 

IIpOTeK alo ux B pacTeHuu B mepHoy Bere- Baunnue 3aMOpO3Ka Ha IlpOleHTHOoe 


cofepxanne oOnleH WM CBA8aHHOH BOB 
Tallun. B cBA3H C9STHM Hamu W3y4aJIWCb B JIMCTbAX TMIeHHILbI B cbasy BHIXOM: 


HeKOTOpble Pu3voOrHyecKHe TIPOWecchl Y B tpyOKy (12 VIII, 10 yac.) 
TMMWeHHIbI — BOJHEIM pexKHM, yrvIeBOLHbI 

oOMeH, COCTaB MHITMe€HTOB, KHTCHCHBHOCTL Bapuaat ost 206 See 
oTOCHHTe3a HW JbIXaHHA. 


MutTeHcuBHOocTb TpaHcnupalluu onpese- 


JiAjlacb’ MeToom Msanosa, cBa3aHHad Kourposp 81,6 | 44,4 | 40,5 
Boa — pepakTOMeTpH¥eCKHM MeTOROM, 3aMoposoK —3° 
MHTCHCHBHOCTb OTOCHHTe3sa MU JbIXaHHA— G Ad na de VILL TON ed aot 


m0 MeToxy Msanopa u Koccopuy. Kouu- 
YeCTBEHHOe OMpeleseHHe MHTMeHTOB MpoBoMJOCcL xpomarorpadbuueckum MeTO: 
JOM, yrsleBoqoB — no Metoxy Mapua. 

Us Oovlbllero 4YHCa MpOBeeHHEIX oOMpelesenuii no BCeM MepeuHCeHHBIN 
BILE MOKA3aTeIAM IIPHBOJHM TOJIbKO HeKOTOpble HavOovlee HHTepecuble. Ilo. 
JIYYCHHbIe Pe3yJIbTATLI MOKa3aIv, 4YTO 3aMopo3Ku oT —1 jo —3°, He BbI3bIBas 
BHJMMBIX NOBPexKeCHHH BereTaTHBHBIX OPraHOB ApOBOH MMICHHIbIl, OKa3bl- 
BaloT oOlpeleleHHoe BJIMAHHe Ha BCe U38y4aBlIveca cbu3sHomorMuecKkue 
TIPOWeccpr. , 

HavOoutee cyujecTBeHHO 3aMOpo30K BJMAeT Ha BOLHbIM pexkuM pacTenuit. Kat 
BHHO H3 TaOs. 2, OOmlat OBOMHEHHOCTh JIMCTbEB APOBOM MUICHHIbl B pesyJIbTA: 
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Te JeHCTBUA 34MOPO3Ka 3HAa4UHTeJIbHO CHWKAaeTCA. PasHulla B OBOLHEHHOCTH TKa- 
HeH KOHTPOJIbHbIX MH OMBITHBIX paCTeHHH COXpaHAeTCA B TeueHHe 20 THe Hu 6o- 


jee Mocle 3aMopo3Ka. 


M3 Ta6. 3 BuHO, YTO CHYKeHHe OOMeH OBOJHEHHOCTH TKaHeli JIMCTbEB pa- 
CTeEHHH, MOJBepraBlHXCA 3aMOPO3KY, MPOHCXOANT B OCHOBHOM 3a CueT YMeHb- 


WIeEHHA COJepxKaHHA CBOOOLHOM BOI. 
YMeHbINeHHe codepxKaHHA CcBOOOLHOK 


Ta6Omauna 4 


BOJIbI ABHJIOCb, OYEBHIHO, TipH4HHou CHH- Buausnue 3samopo3Ka (—3°) Ha yraeBos- 
SKCHHA HHTeCHCHBHOCTH TpaHCIiMpalluH y HbIH oOmex (B lpoweHTax Ha aOcomoTHO 
TUX pactTennit (cm. Ta6u. 2). cyxoH Bec) y MMeHNUbI B (asy BbIxXoja 


JjaHubie TaO. 4 yKa3blpaioT Ha Tuly- 
OokHe H3MeHeHHA OOMeHA BeLeCTB BO BCeM 


B TpyOKy 


es CymMa 
pacTeHHy, BKJIOYaAA HM erO KOPHEeBY!O CHC Meee) mes b pac IK pax 
TeMy BCJIeEXCTBHe IIpolleswero 3aMOpO3- Bapuant | caxapa| xapa | TBop. Mast 


Ka. OGijad cyMMa yTrvieBOOB B JIHCTBAX 
Mocyie 3AMOpO3KOB- MOBDIINaeTCA, B KOp- 
HAX — Mayaer. 

B pe3yibTaTe Bo3selHcCTBHA 3aMopo3Ka 


W3Me€HeHHA ACCHMHJIAWMOHHOTO alinmapara. 
B mucTbaAx pacTeHuli, mepeHecwiHx 3aMo- 


PO30K, pe3KO YMeHDbIaeTCA COMepr%KaHHE Kourpon | 2 
Bcex (OpM TIHTMeHTOB, OCOOGeHHO KapoTu- Saopoane| 5 


HoWnoB (Tabm. 5). 


Koutpoub | 
B paCTeHHH [MPOWCXOLAT 3HAUHTEbHBIC —3amopos0K 


yrvieB. 


JIuecTba 
ig al RA final La@ 
Pel | 35 | 5'6 Oh? 
7 
KopuHu 
8 be Sa | 1,2 
at! ' 2,4 Sl { Ons 


B aCCHMHJIAWHOHHO-JbIXaTeJIBHOM KOMITJI€KCe HaOoaerca 3aMeTHbIM CBUr 
B CTOPOHY YBeJIMYeCHHA HHTCHCHBHOCTH JbIXaHHA MW YMeCHbIIeHHA HHTCHCHBHOCTU 


Tadmuna 5 
Buusuue samopo3Ka (—3°) Ha mpomenTHoe 


(botocnHtesa (Tan. 6). } 
Ha ocHoBaHun MpoBeeHHbIx UCCJIe- 


comepKanue xn0poduaia u KapOTHHOJOB JIOBAaHHH MOMKHO CileJlaTh Cue AY tOuLHe 
B JHCTbAX MWeHHULI B (asy BbIXoza OCHOBHbIe€ BbIBOJIbI- 
B TpyOky (po6bi B3ATHI Yepes TeHb 1. Samopo3ku oT —3 fo —5° oKa- 


nmocsie 3amopo3Ka) 


Bapuaut 


Xnopomusst 
Xsopopusts 
BuoakcaHTHH 
JlioTeHu 


KoutTpoub 400 | 100} 100 } 400 | 100 


3bIBaIOT CHJIbHOe OTPHaTebHOe BJIMA- 

HHe Ha ypoxalH sApoBol mueHuupl. B 
a (pa3bl 3 JIMCTbeB, BbIXOJa B TpyOKy Mt Mo- 
é JOUHON CHeOcTH ypoxalH 3epHa Noy 
&  BJIMAHHeEM 3aMOPO3KOB CHWKaeTCA Ha 
a 30%, B a3y IBeTeHHA CHWKeHHe ypo- 
Kad 3epHa coctraBsner 51—64% (B 3a- 


3amoposoK 90 | 73] 46 47 74 BUCHMOCTH OT IipeMIeCTBYIOWIeH 3aMO- 


posky TemiepaTypbl). 


2. CymecTBeHHoe BJIMAHHe Ha YCTOHYMBOCTh MMIeCHHUbl K 3AMOPO3KY OKa3bI- 
BaeT TeMMepaTypa mpelutecTByiomlero MepHoya. B OoubuIMHCTBe CJlydaeB, 4eM 


BbIe MpeMlecTByIoOllad 3aMOpo3sKy TeMnepaTy- 
pa, TeM Oosbiee OTpHilaTesbHOe BJIMAHMe Ha 
ypoxkali oKa3blBaeT 3aMOposoK. 

_ 8. 3amMopo30K BBI3bIBaeT rvlyOoKHe H3MeHe- 
HHA B xOjle BaxkKHelIIMx  Cu3HOOrM4YeCKUX 
Tipomeccos. Ilo BAMAHHeM 3aMOPO3KOB CHH- 
2KaeTCA OOULaH OBOJHEHHOCTb TKaHeH JIHCTbEB, 
MamaeT coslepxaHve cCBOOORHOH BOJbI, NOHMKA- 
'€TCA MHTCHCMBHOCTb TPaHCHHpalun, paspywia- 
HOTCA XNOpOPuI WH KapOTHHOHIBI, MpoHcxo- 
ie TlepepacnpeyesieHHe yrsleBowoB, Mayaert 
'MHTCHCHBHOCTh (OTOCHHTe3a, TMOBbIIMaeTCA MH- 
TCHCMBHOCTb JbIXaHHA. 

: VuctutytT 6Hvonormu 

KapempeKoro duauata AKanemun HwayK CCCP 


Ta6auua 6 


BavaHve 3aMoposka (3°) Ha HHTeH- 
CHBHOCTb (POTOCHHTesa HM JIbIXAHHA 
JIMCTbeB MWeHHIbI B dasy BbIXOZa 
B TpyOKy (B MHJJHrpaMMax 
Ha 1 aM? 3a yac) 


Vutenc. u ; 
BapuauT Berean Be eqnaal if A 
KoutTpoub 36,6 2,0 
3amMopo30K TEE eS) 
Tocrynusio 
9 V 1960 
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Jloxraagn Akagemun nayr CCCP 
1961. Tom 136, Nb 4 


PH3SHOJIOTH A 


JI. J]. AMHAHTOBA 


K BONMPOCY O CTABMJIbBHOCTH PEAKWMKM OPFAHH3MA 
HA AHTHIEHHOE PA3SJPAXKEHHE 


(I]pedcmasaexo axademuxom B. H. Yeprueoeckum 10 VIII 1960) 


B HacTosiiee BpeMA HaslMuNe OMpeeJIeHHOH 3aBHCHMOCTH MexKy XapaktTe- 
pOM HMMYHOJIOrH¥eCKHX peaKUHit H THNOMOrHYeCKHMH OCOOeHHOCTAMH HepBHOs 
CHCTeMbI MIpH3HaeTCA MHOrMMH aBTopaMy (177°). B uccuieqOBaHHAX, NOCBAULEHHBIX 
3TOMY BOIIpOcy, yKa3aHHaA 3aBHCMMOCTb BbIABJIAACb OODIMHO B YCJIOBHAX BaK- 
IMHalWH KaKMM-JM60 OJHUM aHTureHoM. IIpu 9TOM, Kak MpaBHJio, OovIbulas 
HMMYHOJIOrHueCKaA aAKTHB- 
HOCTb OOHAapyKHBalacbh y 
IpelcTaBuTevieH CHJIbHbIX TH- 
T1OB HepBHOH CucTeMbI. ITpeq- 
CTaBUTeJIAM %Ke cladoro TH- 
1a Oblla CBOHCTBeEHHA Ta HJM 
WHad CTeleHb HMMYHOJIOTH- 
yecKol HHepTHOcTH. BmectTe 
C TeM, B HMMYHOJIOTHH XOpo- 
10 H3BeCTHbI (PakTbI pasJIHy- 
Horo pearHpoBaHHA OHOTO 
HM TOrO %Ke OpraHu3Ma %KH- 
BOTHOTO HJM YeOBeKa TIpH 
BBeJeCHHH e€MYy Pa3HbIX aH- 
THTeHOB. | 

M3yyeHve 3aKOHOMepHo- 
Puc. 1. Cofepxanne.arra10THHHHOB K OplomHoMy THipy CTeH pa3BepTbIBaHHsA MMMy- 
(J) u mapatupy B (//) B kposu y KpouHKoB pasHbIx TH- HOJIOTHYCCKHX peakuui (Ha- 
eeunre erage ey eee eS i 

THuMa HepBHOH CHCTeEMBI GHDROTI, Be ABO Wee nee Tay 

HepBHOH CHCTeMbI MO OTHO- 

IM€HHIO K H€CKOJIbKHM  T10- 

CAe€LOBATEJIbHO WIM OHOBPeCMeHHO BBOJMMbIM AHTHTeHaM H pa3JIHUHbIM JO3H- 

POBKaM OJHOTO HM TOPO Ke aHTHTeHa ABHJOCb 3alavel HaCTOAMIeTO HCCeLOBAa- 
HUA. 

OnbiTbl ObLIM MocTaBJeHbl Ha KpOJIMKaX TOpObl WeHWIMIa, THMosorH4e- 
CKHe OCOOCHHOCTH HEPBHOH CHCTeMBI KOTOPHIX OMpeeJIAMHCb C MOMOL{bIO MeTO- 
AMKH YCJOBHBIX OTPAXHBATeJbHBIX PediekcoB Bomoxopa—O6pa3ioBoi . , 

B I cepuu onpirosp ofHM M Te Ke 2KMBOTHHIe (8 KPOMHKOB CHJIbHBIX THIOB! 
HepBHOH CucTemMbI u 4 — caa6oro Tua) MOCeLOBaTebHO MMMYHH3HpoOBasHCh 
CTOMOHAYHBIM H WupTepHiinbiM CopOupoBaHHbIMu aHaTOKCHHaMH. 

CroJIOHAUHBIM AaHATOKCHH BBOAMICA [BaxKIbI B KOJMUeCTBe, Cosep2KalleM 
75 u 40 EC, c Meca4uHbIM MHTepBasIOM MexLy HHbeKUMAMH. YpOBeHb aHTHTO- 
KCHHA B KPOBH XKMBOTHBIX ONpeeJAJICA LO MMMYHM3allNH Ha 20 u 30 cyTKH NO- 
cule MepBol HHbeKIMM anaToKCHHa HU Ha 10; 20 u 380 cyrku — mocae BTopon. IIpu 
9TOM YaslOCb OTMCTHTb CJleLYIOULHe OCOOeCHHOCTH B HAKOIMJICHHH AHTHTOKCHHA 
MIpeACTaBHTeAMH Pa3HbIX THIIOB HepBHOH CHCTeMbI (Ta6u. 1). 
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2S eee 
O S$ 10 18 LOcymeu 0 5 10 15 20cymne 


Ta6auna 1 


CoyepxkaHue anTutokcuHa (AE) B KpOBM KpOJMKOB pa3HbIX THNOB HepBHOIi CUCTeMBI 
; Mp MMMYHHsallMM AupTepHibiM HW CTOOHAUHEIM aHaToKcHHamu (M + m) 


; ‘ 
rn 7-0 

z 2 2 o TlepBand HHbeKILMA Bropaad HH beKUHA 

Z = @2 

fe) = 

: mem 

Es SS VO 

a as Be 9 

= o8 = FS 20 eHb 30 eHb 10 neHb 20 eHub 30 WeHb 

G AS Hos | 


Croa6- Ogu- | Cuab-| 0,11-+-0,021 | 0,28-++0,052/0,953-+-0, 154/0 ,537-+-0 ,094/0 , 406-40, 056 
HAYHbIM | HapHas| HBr = 
ae 0,086--0,019 |0,081+-0 ,018)0 ,687-+-0 ,069/0 , 466-0 ,020/0 ,337-L0 ,054 
bili 
Tupre- | Ogu- | Cus-|0,0479-+0,0066/0,221-+-0,32 |1,859-10,32 |2,937-+0,241/1,484-L0, 44 
pulinpiat | HapHaa| Horii 7’ 
Cua- |0,029-L0 ,0095/0 ,076-L0, 0362 , 187-0 ,314)3,825+0,495) 3,0+0,293 
Onli te 
Iupre- |\Teoi-| Cum-| 0,08-+40,014 | 0,19-40,024] 2,3-40,33012,203-+40,29 0,325-40,04 
pup | Haat | HbIl os 
Cua- |0,1387-40,011 | 0,29-+40,05 3,4+0,129) 3,4+0,129} 0,96-+0,104 
Onli 7 
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Kak BHJHO H3 MpHBeXeHHbIX JaHHbIX, THTP AHTHTOKCHHA Y KPOJIMKOB CHJIb- 

HbIX THIOB HepBHOM CHCTeMbI Ha 30 CyTKH TocJle NepBOH HHbeKWHU OovlIee Vem 
BTpoe NPeBbIlaJI YPOBeCHb AHTHTOKCHHA, HaOJIOLAaBMIMUCA B pyle 2XMBOTHBIX 
ca6oro Tuna. Ha 20 cyTKu mocae nepBok u Ha 10; 20 u 30 cyTKH Mocue BTOpol 
WHbeKUMM AHTHreHa COJepxKaHHne CTOJOHAYHOFO AHTHTOKCHHA Y BCeX XKMBOT- 
HBIX ObIMIO NpakKTHYeCKH OJMHAKOBbIM. 
_ Uepes 3 mec. 9TH 2Ke AKHBOTHbIC ObIIH BaKIHHHPOBAHbl MpOTHB AudTepun. 
JiutepHvHbli aHaTOKCHH BBOJMJICA AByKpaTHO B HeOobWMX Wo3sax (10 u 5 
AE) ¢c MecauHbIM HHTepBaJIoM. CoflepyKaHve AaHTHTOKCHHA B KPOBH Y KPOJIMKOB 
ompesetasioch Mepel BakiMHallwel Ha 20 nu 30 CyTKH nocue nepBoro Hu Ha 10; 
20 u 30 cyTKu Nocse BTOporo BBeeHUA AHTHTeHa. 

Kak BHO 43 Tad. 1, 3HaUHTebHOe pas/IM4He B HAKOMJICHHH aHTHTOKCHHA 
IIpeCTABUTeIAMM CHJIbHbIX HM CJlaOoro THMOB HeEPBHOM CHCTeMbI HM B 9TOM OTIbITe 
HaOsofasocb Ha 30 CyTKH Tocye MepBOH HHbeKIHH: ColepxKanue LupTepnivnoro 
AHTHTOKCHHA B KPOBH KPOJIMKOB CHJIbHbIX THIIOB B STOT CPOK ObIJIO BTpoe OouIb- 
WIMM, YM Y KpOJMKOB CulaObIx TuMOB. B ocTasbHbIe CpOKM MCC IeOBaHUA Co- 
Jlep2KaHWe AHTHTOKCHHA OKa3bIBaJIOCb MIpHOH3HTeIbHO PaBHbIM y %XHBOTHDIX 
o6eux rpymn, xoTa Ha 20 u 30 CyTKH Tocule BTOPpOM HHbeKIUMM HaOMOLaacb TeH- 
JeHUMA K GOMbUIeEMy HAaKOMIeHHIO AHTHTOKCHHAa 2KMBOTHBIMH C1a0oro Tua HepB- 
HOH CHCTeMBI. 

TaKuM oOpa30M, Ip mocseqoBaTebHOM MMMYHM3allWH YKUBOTHBIX OTHOCH- 
TeIbHO HeOOJIbUIMMH O3aMM CTOMOHAYHOTO U udpTepHiHOro aHaTOKCHHOB MM- 
MYHOJIOrM¥eCKad peaKTHBHOCTb %KUBOTHBIX Pa3HbIX THIIOB HEPpBHOH CHCTeMbI 10 
OTHOMIeHMIO K OOOMM aHTHreHaM B OOMLMX YepTaxX OKaSbIBalaCb OLMHAKOBON. B 
STUX YCMOBHAX HaKOMJeHHe AHTUTEeJI B KPOBH 2KUBOTHHIX CHJIbHbIX THIIOB HEPBHOH 
CHCTeMBI B PaHHWe CPOKH MOCJe HMMYHH3allMM ObINO 3aMeTHO Coulee 3HAYHTeJIb- 
HIM. 

Bo II cepuu ombitos uccieqoBasiocb BJIMAHMe YBeJIMYeHHA LOSbI BBOXHMOTO 
[pH HMMYHM3alluH aHTHreHa Ha XapakTep HMMYHOJIOrMYeCKOTO OTBeETA KPOVJIH- 
KOB, OOMaaIollux pasIMYHbIMM THMOJOrMYeCKUMM OCOOeCHHOCTAMH HePpBHOH CHC- 
reMbl. [lemb STHX OMBITOB COCTOAIa B TOM, YTOObI BbIACHHTb, OKAKYTCA JIM B 
STHX YCOBUAX MpesctraBuTetu cmaOoro THMa MMMYHOJIOrM¥eCKH HMHepTHbIMH. 
[laa storo 9 KpOJIMKOB CHJIbHBIX THTIOB HepBHOM CHCTeMBI MH 6 KpOJHKOB Cula- 
Soro THMAa ObIIM BAKIMHUpOBaHb! COpONpOBaHHHIM JupTepHHbIM aHaTOKCHHOM 
3 Te Ke CPOKH, UTO H B MpesbiLyuseli CepH OMNbITOB, HO BLBOe Coble os0i. 
Kak BuqHO u3 Tad. 1, Gompmiee HAaKOMJIeHHe AHTHTOKCHHA, B OTJIM4HE OT 
foro, ¥TO HaOmoZaocb B I CepHM ONBITOB, BO BCe CpOKH MCCJIeOBAaHUA OTMCUa- 
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lOCb Y X%KMBOTHBIX Cladoro Tua. OcoGeHHO YeTKO 3TO BUHO Ha 30 CyTKH Nocule 
BTOPpOH WHbeKIMHM aHaTOKCHHa, KOPa CofepxKaHHe AHTHTOKCHHA B KpoBH y 
KPOJHKOB CO C/1aObIMH HeEpBHBIMH MpOleccaMM OKAasbIBaeTCA B TPH pasa Oovbule, 
yeM B Ipylitie KMBOTHBIX ClaOoro Tuma. HeoOxoyMMo Takxke OTMeTHTb, 4YTO 2%KH- 
BOTHBIe Ca6oro THMa GoJlee MpOYHO COXpaHAIOT JOCTHIHYTHIM YPOBeHb aHTH- 
ToKkcuHa. Tak, Ha 30 JeHb nocJie BTOPOH HHbeKUMM CoepKanne aHTHTOKCHHA 
y HUX YMeHbIIaeTCsd 10 CpaBHenuio C 20 AHeM B 4 pa3a, TOra Kak Y KPOMMKOB C 
CHJIbBHBIMM HeEpBHIMH MpollecCcaMH yPOBeHb AHTHTOKCHHA CHH3HJICA B 9TH 2Ke Cpo- 
KH B CemMb pa3. IlogqoOHas TeHeHIIMA Ooulee WIMTeJIbHOTO COXpaHeHHA ypOBHA 
JOCTHTaeMBIX MMMYHOJIOFH4eCKUX peaKIUM XKHBOTHBIMM CJiaboro THIMa OTMeua- 
jlacb M Apyrumu apropamu (?°). : 

Takum o6pa3om, pesyibTaTbl I] cepHu OMbITOB MOKa3bIBaIOT, YTO TaK Ha3bI- 
BaeMad HMMYHOJIOrvuecKad HHEPTHOCTS CaOoro THNa HepBHOH CHCTeMbI ABJIA- 
eTCA JIMIIb CJIeCTBHEM YCJIOBHH BaKUMHalMM, a He MOCTOAHHbIM, HeEH3MeHHbIM 
€BOHCTBOM IIpecTaBuTeJel STO rpynmbl. Kpome Toro, Ip CpaBHeHHM JaHHbIX 
{Il cepuu ombiTos c qaHHbIMH | cep OOpamaeT Ha CeOA BHUMAHHe CJlexyrouluit 
tbaxt. B TO BpeMA Kak HMMYHOJIOPHYeCKHH OTBET KPOJIMKOB, OOMAaarollHXx CJla- 
ObIMH HEPBHEIMH TpoleccaMH, MeHAJICA B 3ABHCHMOCTH OT JO3bI aHTHTeHa, Ha- 
KOIMJIeHHe @HTHTOKCHHA KpOJIMKaMH C CHJIbDHbIMH HEPBHbIMH TIpOleccaMyu ObIIO B 
OOOUX Cy4aAX MpakTHYeCKH OJMHAKOBbIM. ITO OOCTOATEJbCTBO HeIb3A CBS- 
3aTb HH C PaKTOPOM Ce30HHOCTH, HH C Ka¥eCTBOM BBOJMMOrO aHTHTeHa, TaK Kak 
UMMYHU3HpoOBaJIHCb KPOJIMKH OLHHM TpelapaToM B OJHO H TO Ke BpeMA Tosa. 
Bo3MOxKHO, OHO CBA3aHO C OCOOeCHHOCTAMH UYBCTBHTeJISHOCTH TIpeCTaBUTeven 
cula6oro THMa HepBHOM CHCTeMbI, JoNyckaloulei OoJIbLyIO BapHaOHJIbHOCTE OT- 
BeTHBIX peaKIUMH. 

B II] cepun onbiros uccileqoBaslMcb OCOOeHHOCTH Pa3BHTHA HMMYHUTeTa B 
YCJOBHAX OJHOBPeMeCHHOHM MMMYHH3aILMH YKMBOTHBIX pa3HbIX THNOB HepBHO! 
CHCTe€MbI HECKOJIbKUMH aHTHreHaMu. C 3Tol Weslbio 7 KPpOMMKOB, OOmaarolux 
CHJIbHBIMH WH 9 — CaObIMH HEPBHBIMM NpolleccaMH, OblJIM OJHOKpaTHO HMMYHKH- 
3upoBaHbl 1,0 MJ TeTpaBaKIHHbl, CoepxKalleH AaHTHreHbl OprowiHoro Tuda, ma- 
patuda B, qusentepuu Duekcnepa u Sonne. THTp aHTHTed (arrviHOTHHHHBI) On- 
peleisaJca JO HMMyHH3aunH HM Ha 5; 10; 15; 20 u 25 cyTKu Mocue Hee. 

J{o UMMyHH3al\H arrJIOTHHHHbI B KPOBH 2XHBOTHBIX He OblIH OOHApyxKeHbI. 
Yepes 5 quel mocuie BBeJeHHA BaKWHHbI MO OTHOIMeHHIO K OprolIHOTHpO3HOMY 
aHTHreHy OoJIbiuee COepxaHHe AlrIOTHHHHOB B KpOBH HaOwOalocb Y KpoJN- 
KOB CHJIbHbIX THIIOB HepBHOH cucTembl. Ha 10 JeHb mocuile HMMYHH3allHH Ha Poue 
MAKCHMaJIbHOrO HapaCTaHHA THTPOB ArrJIOTHHHHOB K OprouiHoMy THdy oTmeua- 
JOCb MAKCHMaJIbHOe pa3JIM4He B YpOBHAX HaKOMJICHHA AHTHTeJ Y 2KHBOTHEIX 
CHJIbHOrO H Cla6oro THNOB HepBHOH CHCTeMbI, CpeqHHH THTp arrJKOTHHHHOB y 
*KHBOTHBIX CHJIbHbIX THIIOB OKA3bIBaeTCA B 3,0 pa3a OOJIbILIMM, eM y MpescTaBu- 
TeJleH CaObIX THMOB HepBHOM CuCcTeMbI (cooTBeTcTBeHHO 1/430 u 1/130). Ha 15 
CyTKM B OOeHX rpymNax %KUBOTHEIX HAOMOLaOCh MpHONM3HTebHO OJHHAKOBOe 
Cofep2KaHve aHTUTeI K OplouiHOTHo3sHOmy aHTHreHy (pue. 1, /). 

Uro KacaeTcA JMHaMHKH MMMYHOJIOrHYeCKHX MoKa3gaTesel MO OTHOIIeHHIO 
K Napatudy b, ro oba XapakTepH30BasaCb CueLyIOULMMM OCOOeHHOCTAMH: Ha 
5; 15; 20 wu 25 aH NocjIe UMMyHH3allHH cojlep»kaHHe aHTHTe B OOeHX Tpynnax 
2KHBOTHBIX ObLIO MpHMepHO OAMHAaKoBbIM (puc. 1,//). Ha 10 cyTKu nocae ummy- 
HM3allWH, B MOMeHT HaHOOJIbIerO MObeEMa YPOBHA aITsIOTHHHHOB K Tapa- 
Tuy b,cpequu THTp HX B Ipylne 2%KUBOTHBIX CHJIDHbIX THNOB HEPBHOH CHCTeMBI 
Obl HECKOJIbKO BbILIe, YeM y KMBOTHEIX ca6oro Tuna (1/260 u 1/130). 

Takum 06pa3om, B 9TOM OMbITe HaOurOlamo0cb TlapaJJIeJIbHOe H3MeCHEHHE Cco- 
J€p2KaHWA arrJIOTHHHHOB B KPOBM OJHOBPeMeHHO K JBYM aHTHreHaM. Cyleqyer 
OTMeTHTb, 4TO H IPH HMMYHH3AILMM TeTpaBakUMHOH Oblyia OTMedeHa y2Ke YKa3zau- 
Has 3aKOHOMEPHOCTb: XKMBOTHBIe CyaObIX THMOB Ooslee DJIMTeIbHO COXPaHsavu 
AOCTHIHYTbIH YPOBeHb HMMYHOJIOrHMYecKHX peak. Tak, y KPOJIMKOB, o6,1a- 
AalOUlMX CHJIbHbIMH HEPBHbIMH NpoweccaMu, Ha 15 CyTKH THTP ArrJKOTHHHHOB K 
OploumHoOTHposHOMy aHTHreHy yYMeHbUIMJICA 0 CpaBHeHuto c 10 cyTKaMH nouTH 
B IAT pas, K NapaTudosHomy — Oovlee 4eM B TPH pasa, Tora KaK Y KPOJIMKOB 
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claObIMM HEpBHBIMH MpolleccaMH THTPbI arrOTHHHHOB B 3TH CpOKH OCTaBa- 
Cb 6e3 CYII€CTBeCHHEIX H3MeHeHHI. 

ATTJOTHHHHEI 10 OTHOUICHHIO K JM3eHTePHHHbIM AaHTHMTeHaM, BXOJAMLMM B 
CTaB TeTPaBaKUHHBbl, He OblIH OOHApyKeHbI BO BCe CPpOKH MCCIeOBaHHA. 
Takum o6pa30M, NpoBeeHHBIMH HCCJleqOBaHHAMH MOKa3aHO CYULeCTBOBaHHe 
COMH€HHOM 3aBHCHMOCTH Me?K/Ly THOM HEpBHOM CHCTeMbI XXHBOTHOTO MH Xapak- 
DOM erO HMMYHOJIOrHYeckoro oTBeTa. B 3aBHCHMOCTH OT yCOBUH BCTpe4dH Op- 
HH3Ma C @HTHTeHOM XapaKTep HMMYHOJIOrH4eCKOrO OTBeTA MOXKET MeHATECA. B 
3YJIbTaTe STOTO MO YpOBHIO JOCTHTaeMbIX 3alI[MTHbIX peaKUHii Ha MepBOM Me- 
2 MOFyT CTOATb MIpelCTaBHTeJIH HW CHJIbHOTO, MU ClaOoro THMOB HeEpBHOM CHCTe- 
I, AOTCTABaHHe B pa3BePTHIBAHHH HMMYHOJIOFMYeCKUX peaKILHii MO OTHOLIEHHIO 
OJHOMY H3 AHTHTeHOB He OOA3ATEJIbHO MO OTHOLMIeHHIO K Ipyromy. 

Bee 9To ele pa3, Kak HaM KaxKeTCA, NOATBepxKLaeT TOUKY 3peHHA aBTOPOB, 
(CCMaTPHBalouluX THI] HEpBHOM CHCTeMbl Kak MpOABJeHHe He CTereHH, a Pop- 
I pearHpOBaHHA OPraHH3Ma Ha BOSJeMCTBUA BHEINHeM Cpe. 


VYucTuTyT HOpMasibHOH WH MaTomoruuecKoH du3nouornu Tlocrynuao 
AxkajlemMuH MeJHiHHCKHX HayK CCCP : 5 VIII 1960 
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Jlorxangn Akanemnu nayxr CCCP 
1961. Tom 136, Ni 4 


PHSHOMOLH. 


M. A. ACKEPOB 


MUTOTHYUECKAS AKTHBHOCTb KJIETOK 
KAK TOKASATEJIb BKJIIOUEHHA SAUIMTHO-PEMAPATHBHBIX 
MPOWECCOB MPH PAHEBOUWU AHASPOBHOM HH®EKIMH 


(IT pedcmasreno axademuxom B. H. Yeprueoscxum 10 VIII 1960) 


Panepaad HHeKUMA, UH B YACTHOCTH paHeBad aHaspoOHad MHGeKUHA, OTVI 
yaeTCA OT MHOFHX Jpyrux HH@eKUMOHHBIX MpoOleccoB TeM, 4TO B ee MaToreHe: 
BHUHOe MeCTO 3aHUMaeT paHeBoe MOBpexKeHHe TKaHeH. OTO OOCTOATeIBCT! 
HaKJaLbIBaeT CYMLECTBCHHbIM OTMe4aTOK He TOJIbKO Ha pa3sBUTMe paHeBol Hue: 
IMA, HO H Ha M€XaHH3Mbl 3all[MTHO-pelapaTuBHOrO XapakTepa. Ha 3HauuMoc’ 
6nOOrH4eCKHX (PaKTOPOB, CBASAHHBIX C BOCCTAHOBJIEHHEM LWeJIOCTHOCTH NOBpe? 
JEHHBIX TKaHel Ip ras0Boll raHrpeve, YKa3bIBaJl B CBOUX padoTax eme H. U.I1 
poros (1). OTa MbICJIb Oba SHAYHTeJIbHO pasBuTa B Tpyyzax H. H. Bypzeut 
(?,%). A. JI. Cnepanckult (*) HeomHOKpaTHO TloM4epKUBAaJ, UTO AaHAaIH3 MCXaHH3) 
pasBHTHA MH(eKWMOHHOTO Tpollecca TpeOyeT BCeCTOpOHHero yueTa MHOFHX & 
KOMMOHEHTOB, CpeH KOTOPbIX OcOoO0e MeCTO 3aHHMaeT OMleHKa HepBHO-Tpod 
yeCKOrO COCTOAHUA OpraHH3Ma HM ero OTAeJIbHLIX cucTeM. Ja ras0BoH raHrp 
HbIl, wWpoTeKatomjeH Ha (PoHe TpaBMaTHYeCKOH UH HHPeKIMOHHO-TOKCHYeCKC 
AeCTPYKUMH TKaHel, ITO oIO*KeHHe UMeeT OoJIbIIOe BHAYeHHe. He MeHee Bax! 
TIOMBeprHyTb aHaJIM3y He TOJIbKO Me€X@HH3MbI 3a00JIeBaHHA, HO H MeXaHH3N 
3alI[HTHO-IIpHCHOCOOUTeIbHOTO XapaKTepa. Cpeu NOcJeqHUX JIA paHeBol U 
(peKIHH OcOG0e 3HaYeHHe IpHOOperTarwT peakIWHH, HalpaBJIeHHble Ha BOCCTAaHO 
JIeHHe WeJIOCTHOCTH TKaHeH, KOTOPble MOTyT ObITb yYTeHbI NYTeM H3Sy4eHHA M 
TOTHYCCKOH AKTHBHOCTH KJIeTOK. OTH CooOpaxkeHUA HM Jer B OCHOBY Mpesnp 
HATOTO HCCJIeqOBaHHA. | 

Bo-llepBblx, CJleqOBaJiO OTBETHTb Ha BOMpoc, KaK OObACHHTb NOJy4eHH 
Hamu B IIpeAbIyUIMX OMbITAX (aKT MOBbIMIeCHHA Pe3HCTeEHTHOCTH 2KMBOTHBIX 
MHHHMaJIbHOM CMepTeJIbHOM 203e MHKpOOOB cenTHYecKorO BHOpHOHA pH mp 
BapHTeJIbHOM HaHeC€HHH 2KHMBOTHbIM TpaBMATHYeCKOrO NOBPeEKeCHUA MBIT, 
MOCJELYIONLUM 3apaxKeHHeM 2XKUBOTHBIX B MBIIIIIMbl KOHTPaTepasbHOH KOHeY 
cTH (°,°). Bo-BTopbix, HeO6OxXO2MMO OblvIO BbIACHHTb, KAKOe MeCTO Hapsyy Cc u 
MYHO-OHOJIOTHYeCKOH TepecTpOHkOH peaKTHBHOCTH OpraHu3Ma 3aHHMAaIOT 
pelapaTuBHble peakiMu OpraHH3ma. 

Urol OTBETHTh Ha NepBbIN BOMpOC, HAMM ObIJIM NOCTABJeHbI CielHabH) 
OMbITLI, KOTOPble MOKa3aJIM, YTO TPaBMATHYeCKOe MOBPexKJeHHE MBIINI, NOMI 
TOFO, UTO OHO CO3faeT YCIOBHE WIA PAaSBUTHA aHaspOOHOH MHeKUMU, OMHOBL 
Me€HHO ABIAeTCA (haKTOPOM, CTHMYJIMPYIOULMM 3all[MTHbIe MeXaHH3MbI. Boi 
yClaHOBJIeHO, UTO O0Kafa HEPBHEIX MpHOOPOB MBI, CHHPT-HOBOKaHHOM Ie 
UX TPpaBMOH MpeLOTBpamlaeT pasBUTHe pesHcTeHTHOCTH. BHO TakxKe M0Ka3za 
4TO B CJlyuatX PaSBHTHA Pe3HCTeHTHOCTH 2KMBOTHBIX kK aHadpoOHOH MHeKLL 
mocjie yKa3aHHOH TpaBMbl HMeeT MECTO 3HAaUHTeJIbHOe MOBbIINeHHe (baromuut 
HOW CMOCOOHOCTH JeHKOMMTOB KPOBHM HM H3MeHeHMe B OarompuATHYIO CTOpO 
TeICHHA BOCHAIUTeMbHOTO Tpolecca B MecTe pa3BHTHA OUara HHeKIMH B 
WacTH 3apaxKenua (*). 

B HacTosIeM MccIelOBAaHHH M3y4asacb MHTOTHUeCKaH AKTUBHOCTb 91K 
JIMS KOXKM W POTOBHIb! NOCe TPABMATHYeCKOLO NOBPEXKAeCHUA MBI H moOCce 
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Bausune TPaBMAaTHYeLKO!IU NOBPeK MCHA MBIMWIUbI HA MHTOTHYCCKYIO AKTHBHOCTb 
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KOTO Ke NOBPeKAeCHHA Ha (POHE NpesBapHTeIbHOK ONOKAabI acdpepeHTHBIX TpH- 


6op OB MBIT CIMpT-HOBOKaNHOM. 


ONBLITEI TIpOBeAeHLI Ha GebIX Kpbicax-camyax Becom 120—130 r. )KuBorupie 
‘ObIIN pasfleeHbI Ha Be rpymmbi no 10 Kppic Kamyaq. 


Ileppoi rpynme %KHBOTHBIX HaHOCHIH 
CyTOK mocuie 
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paso KoHeuHocTH. Uepes 3 
WekaluTaluu U BbIpesasiu KYCOUKH 
KOXKU C MPOTHBONOMORKHOK KOHEUHOC- 
TH pasmepoM 4 x 8 MM. B3aATHI Ma- 
TepHasl @UKCHpOBaIH B KAAKOCTH 
IleHkepa ¢ yKCyCHOH KHCJOTON Cc T10- 
cieqyIoMleH 3aHBKOM B LWesJIOMHH- 
Hapadun. Cpe3sn TommHHow B 7 pL 
OKpalllMBasId TeMATOKCHJIMHOM IO 
IKapauun. Yka3aHHbIM Ke crIoCco- 
OoM MpHroTOBIANH MpenapatTEl U3 
MaTepHasia KOHTPOJIbHbIX %XHBOT- 
HBIX. 

 BeaucsasIM MMTOTHYeCKHH KO3)- 
pulHeHT (OTHOIMeHHe YMCA eALX- 
cH KJeTOK K HX OOMleMy 4MCJy). 
B KaxkOM ciy4yae MO{CuMTHIBaIH 
3000—7000 kteToK (oK. 7, 06. 90 x). 
— Y Bcex 3a6HTBIX TOJOUbITHBIX Hi 
KOHTPOJIbHBIX 2%XHBOTHBIX ObIJIH OHO- 
BPeMeHHO B3ATHI Tia3sa JIA MCcJe- 
JOBaHuA MUTOTHYeCKOH aAKTHBHOCTH 
wmuTeiua poropuup. Ilocae cduKca- 
IMM U TIpOBOAKH MaTepHasia pOroBu- 
Ib] BbIPe3aJIMCb H OKPAalllHBaJIMCb Tak- 
Ke remaToKcuMHOM m0 Kapauuu. 
Tosxcuet MHUTO30B MIpousBosHMIcA 110 
(BYM HanHOoJbIIMM WMaMeTpaM 


TpaBMy HKpOHOKHOU 
39TOrO Kpbic 


MBILIII 
3a0HMBaJlH TyTeM 


TaOauna 2 


BanusHue TpaBMaTHYeCKOrO NOBpexjeHuaA 

MBIMUbI Ha (owe NpesBapntTesmbHOK cnupr- 

HOBOKaHHOBOH Oy0KaqEI ee acpdepeHTHEIX 

IIpHOOpoB Ha MUTOTHYECKYIO AKTHBHOCTb 
SHHTeMA POroBHILbI 


poroBHLbl. 
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HHBIX KIeTOK. CraTucTuvecKkad O6padoTkKa MOJyYeHHEIX JAHHbIX MpOBeseHa re 
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MaTHYeCKOe NOBPerKTeCHHE MbILIL Pe3KO MOBbICHJIO MUATOTHYUeECKY!IO AKTHBHOCTb 
3NMTeIMA KOXKU MPOTHBOMOMORKHOM KOHEYHOCTH (110 OTHOMIEHHIO K TpPaBMHpOBaH- 
HOMY) HM SIIMTeIMA POTOBHUbI MO CpaBHEHHIO C KOHTPOJIbHbIMH HKMBOTHBIMH. CTa- 
TucTHYecKad OOpaboTKa MaTepMasia NOKa3ala, 4TO pa3sHHlla B KOJMYeCTBeE MH- 
TO3OB Mey OMbITHDIMH H KOHTPOJIbHBIMM TpyMMaMH ABAeTCA MOcTOBepHoU 
(P = 0,0001). 

Takum o6pa30M, TpaBMaTH¥ecKOe pa3spaxKeHHe MbILIM Hapsy C MOBbIIIe- 
HH€M UMMYHO-OMOTOTHYeCKOH pe3HCTeCHTHOCTH OpraHH3Ma CoMmpoBoxwkjaeTca 
TaKKe 3HAUHTebHbIM MOTeHIMHpOBaHWeM pellapaTMBHBIX Mpoueccos. UToOosi 
OTBETHTb Ha BOINPOC O POJIH HepBHOM CHCTeMbI B 9TOM TIpowecce, Obl MocTaBwe- 
HbI OMbITbI C TPaBMOM MBIIMbI Ha (POHE MpeABapHTeJIbHOH CNMPT-HOBOKaHHOBOK 
6noKaybl ee adidepeHTHHIX NpHOopos. B 9THX OMbITAaX M3y4aslacb TOJIbKO MHTO- 
THYeCKaA AKTHBHOCTb JMMTeIMA poroBuypl. MatepHasl 9THX ONbITOB npescTaB- 
JleH B TaOs. 2. 

PaccmMoTpeHve MOJIYYeHHbIX JaHHbIX MOKa3aJl0, YTO B YCOBHAX NpesBapH- 
TeMbHOH CIMPT-HOBOKaHHOBOM OIOKabI MbILII, MATOTH4eCKaA AKTMBHOCTb 9IIH- 
TeIHA POTOBULUbI IpHOWMxKaacb K TAKOBOM KOHTPOJIbHbIX, O UEM TOBOPHT CTa- 
TucTuyeckad oOpaboTKa mMatepHana (P = 0,38). 

TpaBMaTuueckoe TOBpexeHHe Mb 6e3 OOKatbl UX adpepeHTHBIX Mpu- 
60poOB 3HaYHTeJIbHO MOBbICHJIO MHTOTHYeCCKYIO AKTHBHOCTb SIIMTeIMA POrOBULE, 
HOATBepAHB TEM CaMbIM HaliH Npesblyuyve OMIT. YBeMYeHHe YMCA MUTO- 
30B Y TPpaBMHPOBaHHbIX *KMBOTHBIX 110 CPaBHeCHHIO C KOHTPOJIbHbIMH CTATHCTH- 
yecKH joctoBepHo (P = 0,002). 

Takum oOOpa30M, MOBBbIIMeHHe MHTOTHY¥eCKOM AKTHBHOCTH 9SIMHTeIHA Tocae 
TpaBMaTHYeCKOrO pa3paxKeHHA MBI CBASAHO B 3HAUHTeJIbHOM Mepe C MeXa-— 
HH3MaMH HepBHOH Mpuposnt. 

TlosyueHHble JaHHble PaCKPbIBaIOT elle OJHY CTOPOHY pOJIM HepBHOH cucTe- 
MBI B 3alLHTHO-pellapaTHBHbIX MpOleccaxX, HMeIONIMX BaxKHOe 3HAUeHHe B MaTO- 
reHe3se paHeBoH aHaspoOHOH uHdeKUHH. 


VWncrutyT HOpMaIbHOH WH NaTOMOrMuecKoH (bu3HOOrHH Tloctynuso 
AkajleMui Me/[MILHHCKHX HaykK CCCP 5 VIII 1960 
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Jloxaann Akafwemunu nayk CCCP 
1961. Tom 136, Ns 4 


PHSHOJIOTHA 
B. HW. TOBAJIJO 


XAPAKTEP JIBHTATEJIBHOM AKTHBHOCTH BO BPEMSA CHA 
MW BOAPCTBOBAHHA Y JETEM NEPBOFO POA KN3HK 
C PASJIMYUHbIMH THHOJIOTHYECKHMN OCOBEHHOCTAMH 
HEPBHOWM CHCTEMbI 


(II pedcmaenexno axademuxom B. H. Yeprueoscxum 10 VIII 1960) 


Mertofvka W3y4eHHA JBHTaTebHOH AaKTHBHOCTH YeOBeKa BO BpeMA CHa C 
_ MOMOULbIO akTOrpada, BHepBbie NpeqioweHHad b*’ B. Auppeespim (7), Hala 
IWMpokoe IIpHMeHeHHe B (U3HOJOrMyeCKOM JKCMepHMeHTe HW MpakTHKe MelqHaT- 
pos. Pazom aBTopoB, H3y4aBLIMx XapakTep JBMraTeJIbHOM AKTHBHOCTH BO Bpe- 
MA CHa y fleTeH rpyAHOrO, AOWKOJIbHOTO HU WIKOJIbHOrO BO3pacTa, OTMe4aJIOCb 
HasIMuHe y pasHbIx JeTelH upesBEaHHO pasHoOOpa3sHbix akTOrpaduyeckuxX KpH- 
BbIX CHa, NO4aC OUEHb XAPAaKTePHbIX HM MOCTOAHHBIX JIA OMHOTO H TOO xe pe- 
Geka (7,°,°). B HeKOTOpbIX HcCIeOBaHHAX JeaeTCA MOMbITKa CONMOCTaBeHHA 
HHMBUAY aJIbHbIX OCOGeHHOCTeH JBUraTeIbHOM AKTHBHOCTH BO BpeMA CHa C OO- 
IMM MOBeseHHeM V 2MOMMOHAJIbHBIMH peaKUHAMH peCeHka (7,*). 

OjHakO, HECMOTPA Ha 3HAUHTeJIbHbIM HHTepec TaKOH NMOCTaHOBKH BOMpoca K 
TULATeJIbHOe H3y4eHHe JMHAMUKH CHa, STH PaOOTHI CTPasaloT CyMleCTBeEHHbIM He- 
WOCTaTKOM B UaCTH OLWeHKH OOuIerO MOBeeCHHA peOeHKa, OCOGeHHOCTeH ero 3MO- 
IMOHAJIbHO-IICHXHueCcKOH H HepBHOH JleATembHOCTH. OTcyTCTBHe 3KCIepHMeH- 
TaJIbHBIX KPHTepHeB OWe€HKH HeEPBHOH JeATeIbHOCTH PeOeHKa, MCNOJb30BaHHe 
TaKUX TePMHHOB, Kak «lepeOpabHO-saOHIbHbIA TUN», «CeCHCMOMJIbHbIe JeTH», 

_ «YCTOHUMBbIe H HEYCTOHYMBbIe B SMOMHOHAIbHOM H MOTOPHOM OTHOIIeHHH JeTH» 
' CHWKaIOT Hay4Hy10 JOCTOBepHOCTb 9TUX UcceqoBaHuH. ®M. JI. Maiiopos xu 
M. HW. Canzomupcxui (’), npeqmpHuuMasd MOMbITKy HaMeTHTb H3BeECTHYIO Koppe- 
> AAWMIO MexKly OCOOCHHOCTAMH 3aCbINAHHA HW IpoOyxKMeHHA OTO CHa y 3OPOBbIX 
_¥ OOJIbHBIX JIOJeH C THMOM UX BbICUIeH HEPBHOM JeATebHOCTH, TAKKE HCMOJIb- 
30BaJIH He 9KCIePHMeHTAaJIbHbIM, 4 «aHaMHeECTHYCCKHH» MeTO ONpeesIeHHsA OC- 
HOBHBIX CBOMCTB HepBHOM CHcTeMbI. HecMoTpA Ha HeEKOTOpble MeToMueCKHe He- 
JOCTaTKH, UMCCJeAOBaHHA MIpPHBeJeHHbIX ABTOPOB yOeAUTebHO MOKa3bIBaiOT Ha- 
_ aMuMe 3aBHCHMOCTH XapakTepa CHa, B YaACTHOCTH JBUTaTebHOM AKTHBHOCTH, 
Kak WOKa3aTedA rTyOHHbI U MpOLOMMKUTeMbHOCTH CHa, OT Oosee OOUIUX CEOHCTB 
_ WesoctHoro OpraHH3Ma. 

Ilonaraa, uTo mocsesqHHe B 3HAUHTeIbHOH CTeleHH ONpesesIoTCA HHMBH- 
‘[yaJibHBIMH OCOOeHHOCTAMH BBICIUeH HePpBHOM JleATeJIEHOCTH, HaM Ka3aJlOCb 
IIpaBOMepHbIM MOCTABHTb BONpoc O 3aBHCHMOCTH XapakTepa CHa OT OCHOBHBIX 
-THMOOrHuecKHX OCOGeHHOCTelt HepBHOHM cuciembl. HanOoulee noHO M3yyeHHe 
39TO 1 3ABHCMHMOCTH MOO CbITb MpeANPHHATO Ha JCTAX, HAXOMAMIMXCA B OJH- 
_HAKOBbIX YCJIOBHAX HW B TaKOM BO3pacTe, KOra HHAMBUAyaJIbHbIN OMbIT H pa3- 
HHIa BOCIUTAHHA B HAMMeHbIIeH Mepe 3aTYINeBbIBAIOT BPOMRKMeHHbIe OCOOCHHOCTH 
_fl€ATeJIbHOCTH HePpBHOM CHCTeMBI. 

_  Hactosmyee ucceqoBanve BbINOJHeHO Ha rpynme 30poBbIx JleTeli B Bospa- 
‘ete oT 6 mec. fo | rosa, Haxom_aAmHxcA Ha BocuTaHHN B Jlome pebeHKa. 
: Jina cyxeHusd 06 OCHOBHLIX THMOMOrHYeCKUX OCOOCHHOCTAX HepBHOM CHC- 
‘TeMBI JleTeHi HapAy C IKCIMePHMeHTAJIbHbIM H3yYeHHeM YCJIOBHbIX pedPeKCcoB 
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UCHOIb30BaIUCh TAaKKe JaHHbIe MOBCeAHEBHOTO HaO/JIOMeHHA 3a UX NMOBeeHH- 
eM, OOULHM pa3BHTHeM, AMHaMHKOM Beca. YCOBHOpedMeKTOPHaA NeATebHOCTb 
neteli HCCeLOBalacb C HOMONbIO ABUTaTebHO-NMMeBOH MeTOAMKU, paspado- 
TaHHoli lox pykoBogctBom A. A. Bosoxosa B wla6opatopuu onToreHesa Muctu- 
TyTa HOpMaJIbHOH M naTonorMuecko dusnonor“a AMH CCCP (1,*).B KauecTBe 
YCNOBHOFO pasi\parxkKUTeIA MCHOMb3OBaJICA SBYK QWICKTPHYeCKOTO 3BOHKA, MM- 
(PepeHI[MPOBOUHLIM paskparkuTeseM CJIy2KU SBOHOK mpepbiBucTEt. [loKasa- 
TeleM HaIMUMA YCOBHOM peakUMH ABMAJICA MOBOPOT TOJIOBbI UccsefyeMoro B 


CTOPOHy MoOwauH WOWKpPelJIeHH A 
TabOaunma 1 


[loka3aTesb IOKOA HOUHOTO CHa JeTeH PasHBbIX THIIOB 


HepBHOH CHMCTeMbI 


(caqku ual). YcsIoBHA OMbI- 
Ta HalOoMMHaJIM OOCTaHOBKYy 
OObluHOrO KOpMJeHHA Tete. — 

Tlocae ynpoueHus yCJIOBHBIX 


% ; peduekcoB = BbIpaOaTbIBaslacb 
HcJIO CNOKOHHbIX 

Tun neppHolt | Pebde- IIATHMUHYTOK 3a hela i Tudpepeniuposka H IIpOBOJMJI- 
CHCTEMBI _ HOK 10 Be a) cua, ca pay Cell MaJIbHbIX m1po6 (te- 
peleika CHrHabHOrO 3HaueHHA 
pa3sqpaxuTeleH, yrameHve Oe3 
Coapuna- | Ji K. | 42. ) MNOAKpelJieHHA, H3y4eHHe BJIM- 
ypasuose- | B. K. | 68 | AHMA BHELIHerO TOpMo3a H Cy- 
ST iL ae a TOUHOFO yTOMMeHHA, mpo6a c 
Tp. | 4g ¢ 6045.1) 50417,6 oBpmmenvem ypoBHa MmumreBoli 

M. ®. | 54 BO30y,MMOCTH). 
i A | MnqMBupyaibupie —ocobex- 
HOCTH KOPKOBOH JMHAaMMKU 
Cunbuprt | HW. A. 47 ) ObluIH U3yueHHI y 21 pebenKa, 
Bo30yIHMbIii a o 42 M3 UMCIa KOTOPbIX OblvIO BbIfle- 
A. TL ee 4244,8 35+19,4  seHo 8 JleTeH C CHJIbHbIMH ypaB- 
M. TL! 22 HOBCIUCHHBIMH mWpomeccaMu B 
AaB 23) kope romoBHoro mosra, 6 Je- 
Cracae | Me TeH —cC mpeoOsalaHHem pas3- 
U.M.| 77 paxkKUTeIbHOrTO polecca u 7 
M. J. | 64 | jeTeH — CO culaObIMH = HepBHBI- 

. A ie t 79+3,2 | 62,5+16,4 mm mponeccamn. 
Hp. | 79 | Peructpauua ABHuraTesibHOH 
aes lay cb, AKTUBHOCTH fleTelHt OCyLecTB- 


JAaCb C MOMOM[bIO aKTOrpa- 
da, CKONCTpyupoBaHHoro B LleHTpasIbHOM Hay4HO-HCCJIeJOBaTeIbCKOM HHCTH- 
TyTe uswyecKOH KYJIbTYPbl, MO3BOJIAIONLETO OMHOBPEMeCHHO BeCTH YePHHJIb- 
HylO 3anucb C5 oObekToB. Ha KpoBaTke peOeHKa, Nox memeHkol, yKpensma- 
WaCb Pe3HHOBAA NpOKMalKa, MO3BOUAIOMLaA yJaBIMBaTb MasleHuine H3MCHeEHHA 
MOJIOKEHHA TYOBUULA peOeHKa;, OTACIbHbIe Ke ABUXKeCHHA PyYeK WH MOBODOTHI 
rOJIOBKH He OTPaxkKaJIMCb Ha KpUBOH. PesuHoBan MpoKakKa COeAMHAMACE C CO- 
OTBETCTBYIOUIMM TMCUHKOM, (UKCHpy!IOuIMM Ha OyMaxKHOH JIeHTe JBMKeHHA 
TYJIOBHILa peOeHKa B Bue BeEPTHKaJIbHOH uepTHl. JleHTa Mepemeuamacb IpH Mo- 
MOLM CHHXPOHHOrO MOTOpa co CKOpocTbio 6 cm/yac. 

C momoutbio akTorpata ucceqOBaacb ABUraTebHad AKTMBHOCTH jeTell BO 
BpeMA JHEBHOFO HM HOUHOPO CHA, a TaK?Ke BO BpeMa OozpcTBoBaHHuA. AxTorpadu- 
4eCKaAd 3allMCb J[BUraTeIbHOM AKTHBHOCTH BO BpeMA JHEBHOTO H HOWHOFO CHa Y 
HaOJNOMaeMbIX HaMH JleTeli IpoHsBOAMacb B Bospacte 6—9 mec. u MOBTOPHO B 
Bospacre 11—12 mec. C weabio nNomyyeHua Oomee JOCTOBepHHIX pe3yJIbTATOB 
ABHTaTeJIbHaA AKTHBHOCTb BO BpeMA JHEBHOTO MH HOWHOLO CHa 3aMHCbIBalacb y 
KaxKMoro peOeHKa Ha MpOTA%KeHHM HeCKOJIbKUX CYyTOK. 

{1A OW€HKH ABUTaTebHOl AKTHBHOCTH BO BpeMA HOUHOFO CHa HaMH ObII UC- 
MOJIb3OBAH MeTO, TMOMcueTa «KCMOKOHHbIX» NATHMHHYTOK, MpeoyKeHHBIM 
b. B. Angpeespim. IIpouentHoe OTHOMIeHHe KOMMYeCTBA CNOKOMHBIX NATHMHHY- 
Ds K OOUlel CyMMe IATHMHHYTOK 3a HOU OWeCHHBAIOCh KaK WOKa3aTesb T10- 

A. | 
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3 tTa6u. | BugqHO, 4TO HaHOOJIbUIee KOJIMYeECTBO CNOKOMHBIX NATHMHHYTOK 
‘Me¥aJIOCb BO BPCMA HOYHOrO CHa y JeTel CO CaObIMM KOPKOBbIMM Nporecca- 
1, HaMMeHbitlee — y JeTel CHJIbHOrO BO36yMMOrO THMa HeEpBHOH CHCTeMBI. 

Ha puc. | noka3aHa JHHaMMKa NOKasaTeJA MOKOA MW NOKasaTeJA OecnOKol- 
Ba Ha MpoTsKeHuu 8 4ac. HOUHOFO CHa JeTell pasHbIX THMOB HEpBHOH cucTe- 
I. CpaBHeHWe IPHBOAMMbIX KPHBBIX TakxKe yOexKaeT HAC B TOM, 4TO HOUHOH 
HH eTeH BO30yAHMOrO THMa Ha BCeM CBOeM IIpOTA:KeHHH COXPAHAeT MeHBILYIO 


12,- vee Q 6 


J 


Yueno namumukymoK 3a 14aC 


| : | } il 1 
TEE Brae OT RZ TOG oA BAD) Nb 0c 
LNUMELNbHOCTMb CHA 4 


Puc. 1. JIwHamukKa noKa3aTeslel MOKOA HU OeCMOKOHCTBa BO 
BpeMA HOUHOFO CHa y MeTeli pasHbIX THMOB HepBHOM CHCTeMEI. 
a@—y peOeHKa CHJIbHOrO BO36yAHMOrO THNa HepBHOM CHCTe- 
MbI, 0 — y peOeHKa CHJIbHOrO ypaBHOBelIeHHOrO THMa, 6 — 
y peOenka cma6oro Tuma. 1] — 4HCIO CNOKOMHbIX MATHMH- 
HyTOK, 2— uNCIO OeCNOKOMHEIX MATHMMHYTOK 


lyOUHYy, 4eM y JleTeli CHIbHOFO ypaBHOBelleHHOrO H, OCOOeHHO, ClaOoro TIA, 
POBoOwKLaeTcaA Soslee VacTHIMH NpoOOyxXFeHHAMM. ITO UM MOHATHO, eCJIM y4ecTh, 
O y eTeli MepBoro Tosa KH3HH HOUHOM COH ABJIAeTCA HanOoulee JEMOHCTpPaTUB- 
IM MOKA3aTeJIeM ECTECTBEHHOFO COOTHOLICHHNA MpOWeccoB BOsOyxKeHHA MU TOP- 
MKEHHA, a OObIUAA BbIPAaKeHHOCTL Pa3{paxKUTebHOrO Mpouecca HE MO*KeT 
» CKA3aTbCA Ha JIMTeJIbHOCTH HM TlyOHHe COHHOTO TOPMOXKeHHA. 


AA ed UI Mlb Ad gle ag : 
gee) 8 ok Nn) i ep) Som) yp 
ee 


/ 2 3 4 Ul 6 7 vac. 


ic. 2. AktTorpatbuuecKaa 3amucb HOUHOrO CHa JeTel C pasINUHBIMM THMOJOrMYeCKHMH OCO- 
HHOCTAMH HepBHOM CHCTeMbI. OOo3HayeHHA Te 2Ke, YTO Ha puc. 1. BHH3y oTMeueHa mpopou- 
2KUTeIbHOCTh CHA 


IlpofoueKUTeIbHOCT Nepvoga 3acbiliaHuA y fete c pasMUHbIMM THTOVIO- 
“eCKHMM OCOOeCHHOCTAMH HepBHOli CHCTeMbI Obla TakKxKe HeOMMHAKOBOM U 
wieOalach y leTel CHIbHOTO ypaBHOBeleHHOrO Tua B Mpesenax or 20 zo 
'MuH.(cpefHee 30 MUH.),y JeTel c npeoOsaqanuem pa3aqpaxuTelbHOrO Mporec- 
or 50 Mun. flo 2 ac. (cpemquee | uac) u y Jere cna6oro THNa HepBHOIi CHCTeMBI 
10 mun. go | uaca (cpequee 45 mun.). 

Bo spema HouHoro cHa, uepe3 2—3 uaca mocue 3acbinaHUusA, JeTeli KopMusu 
KpOBaTKax, HHOra MeHANM Nenenku. Tlopeyqenue JeTel B 3TOM CJIy4ae ObIVIO 
e3BbIUaHHO pasiMuHbIM. JleTH C CHbHbIMM YpaBHOBeIIeHHbIMM MpomeccamMu B 
[pe POMOBHOTO Mosra, a TakxKe JeTH CaOoro Tula 4aCTO Jake He npoOyxa- 
(Cb, a CCJIM COH H IipepbiBaJIca, TO BCKOpe MO OKOHYAHHU MpOMeLypbI eTH BHOBb 
cbinaid. JletH BosOyuMOrO THMa, IpOCcHYyBUIMCb, AOTO He 3acbiNaH, MHOTO 
UrayiMCb, “aCTO KallpH3HHuasn. 

‘Xapaxtep quesuoro cua (c 14 go 16 4ac.), B ormM4He OT HOWHOTO, He ObWI T10- 
DAHHBIM [WIA OHOTO Hu TOTO xe peOenka. nyOuHa ero HM MpOMOMMKUTEMLHOCTS 
MHOFOM 3aBHCeJIM OT TOO, Kak Bel CeOA peOeHOK BO BpeMA YTPeHHero CHa 
mac. 30 mun. — 11 yac.). Te meru, KoTOpble xopomio cnamn yTpoM, Obliu Gec- 
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TOKOMHbI HEM, JeTH 2Ke, MpOOOApcTBOBaBLUve YaCbl YTPeHHerO CHa, AHEM XO 
pouo cnamuH. Kpome Toro, Ha XapakTepe AHeEBHOrO CHa B 3Ha4NTeJIbHOM CTeMeHI 
CKa3bIBaJIOCb, Clas JIM peOeHOK Ha BO3AyXe UM B MOMeIeHHH (JeTH, MPHBbIK 
wie cClaTb Ha Teppace, NOxXO 3acbIlasH B KOMHAaTe, H HaOOopoT); B OovsbUUIO! 
Mepe BJIMAIO MOBeJeHHe OKPy2xKaloulNx fleTeH HW T. J. 

TlopeyeHue peO6eHkKa B HEMPHBbIYHbIX JIA HerO YCJIOBHAX JHEBHOFO CHa (0 
MelleHHe B KOMHaTy peOeHKa, IPHBbIKWerO THEM CiaTb Ha BOSAyxXe, HM T. I. 
MO3BOACT JIMWb KOCBEHHO CyYAHTb O MOABYXKHOCTH eFO HEPBHBIX Mpoleccos (ze 
TH C XOpomieH MOABHXKHOCTHIO HEPBHBIX MpOweccOB OOLIYHO XOPOIO 3acbINaH | 
B lalate H Ha BO3sqyXxe). 

Heo6OxoquMo nmosuepKHYyTb, 4TO peub HJeT O WeTAX B Bo3spacte 6—12 mec. 
KOra BOSJelCTBHe PasipaxKUTeNeH OKPyxKaloljeh OOCTAHOBKH MpuvoOperaerT WM: 
peOeHKa Bce Oovblllee 3HauYeHHe HM KOPa BPA JM MpelcTaBAAeTCA BO3MOMKHBI 
TOBOPHTb O MmouMdasHOCTH CHa. 

Axtorpaduyeckad 3avch MOBeqeHHA peOeHKa B OOJPCTBYIOUIeEM COCTOAHY! 
CBHleTeJIbCTBOBaIa O Upe3Bbl¥aHHOM JBUTaTeJIbHOM AKTHBHOCTH, He aBasia HH 
KaKHX BO3MOMKHOCTeH OTMETHTbh MHIMBULYyaJIbHble OTJIMYHA B XapakTepe MW KC 
JIMI€CTBEHHOH CTOpoHe JBMxKeHHH. C STOW WeNbIo Topa3syqo Oovlbue CBeseHH! 
MUXKeT IIpefCTaBHTb BH3yaJbHOe HaOsMIOMeHHe H XPOHOMeTPax. 


VMuctutyT HOpMaIbHOH HW MaToJoruyeckon du3sHOOrHH Tloctynusio 
Akajlemu MeqMIHHCKHX HayK CCCP 5 VIII 1960 


UWMTMPOBAHHAA JIMTEPATYPA 


17. T. Anexceesa, A: Il. KptuKropa, UM. Oct po ec Kaa, Bonpee 
ooile H BOspacTHOon dusHoNorHu HM maTosoruu. Tp. VMuct. HopM. HM mato. cu3HoOuOrH 
AME ECGCPS 3M l953: 25.B. Auapees, Tp. VUucr. pusvon. um. VW. II. Masnos 
1; JJ., 1952: * A.A: Bono xos;) Meq. pabormuK, Ne 875 1120771953) ee 
ropospekui, H. MT. Wectakosa, CoOopH. yayun. pabot Boponexck. O61. HHCT. Ox 
MaTep. H MJlaq., B. 2, Boponex, 1937. © A.W. Ka uopun, O dusnonornueckom cHe ue 
paccTpoiicrBax y fete rpyquHoro Bospacta, Kany. qucceptauna,JI., 1950. ® B. A. Kpact 
K OB a, HekoTopbie noka3aTeJH COCTOAH. HepBH. CHCT. pH MHEBMOHHAX y JeTeli paHHero Bo3p 
cta, Kang. aucceptauna, M., 1957. 7 A.A. Jloruuos, Tes. goxa. 1-ro chesqa nequatp 
PpysCCP, T6unucn, 1958. *® ®. 1. Mahopos,M.W.Cangzomupc ku ii, Mpoobne 
cHa (xpecTomaTHHHEIi cOopH.), M., 1954. 


Jornann AKageMun nayrx CCCP 
1961. Tom 136, Ni 4 


@HSHOJIOLH fl 


B. A. EBCEEB 


O CTABUJIbHOCTH THNOJIOFHYECKHX OCOBEHHOCTEM 
HEPBHOM CHCTEMbI B YCJIOBHAX NATOJIO“MK 


(IT pedcmaeaeno axademuxom B. H. Yepxueoscxum 10 VIII 1960) 


-B wacrosimee Bpema yueHue O THIaX HepBHOM CHCTeMbI yxKe He MOET pac- 
CMATPHBaTbCA JIMUIb KAK OHO H3 HallpaBJIeHHM B KOMHJICEKCHOM M3y4eHHH Jlev- 
T€JIbHOCTH KOpbI OOIbIIHX NOyuapui. OHO HaxOZHT Bce Coulee WIMpOKOe IIpH- 
MeHeHWe MW MpH aHasIM3e MHOrHX OOMHX *usHOMOrHYeCKHX 3aKOHOMePHOCTeH B 
yCJIOBHAX SKCHeCPHMeHTa H KJIMHUKH. OO 3TOM CBHfleTeIbCTBYeT OO/IbIUOe YHCJIO 
SKCHePHMeHTAaJIbHBIX JaHHbIX, YKa3bIBalOULMX Ha HasM4ve BMOMHE ONpeseeH- 
HOM 3aBUCHMOCTH MexJly OCOOeEHHOCTAMM MpOABMeCHHA BereTaTHBHbIX M aTOJIO- 
THYeCKHX IpOWeCCOB y 2%KHBOTHLIX MH THNOM HepBHOM CHCTeMbI. SHauUTeJIbHbIM 

_ pa3smax mpMoOperaeT TakxKe H3yyeHHNe THMOMOrM4eCKUX OCOGeHHOCTeH BbICMIeH 
HePpBHOM JeATeIbHOCTH Joe B yYCOBMAX KJIMHUKH. 

B cBA3v C 9THM BHOBb I1pHoOpes MHTepec BOMpoc, CBA3AHHbI C TpakTOBKOl 
CaMOro NOHATHA «THM BbICUeH HePBHOM JeATeJIbHOCTH», TaK KaK OTCYTCTBHe 
3eCb €MMHOH TOUKH 3PeHHA MpenATCTByeT JabHelweMy YyCnelWlHOMy pa3BU- 
THIO 3THX MccefoBaHuH. IIpeyqcTaBseHue O THMe Kak O KOMIIJeKCe M3 BpOwKeH- 
HbIX MH MpHOOpeTeHHbIX CBOLCTB HepBHOM CHCTeMbI JIMUIaeT CaMy1o KlaccHdpuka- 
M10 THMOB BBICHIeli HepBHOM JeATeMbHOCTH TBepfol Hay4HO ocHOBI. Ilog06- 
HOMY B3IvIAy Ha THM Kak Ha Taky10 (yHKUMOHAJIbHYyIO HEpBHYy!O CTPyKTypy, 
KOTOPas MOXKET KOPeHHbIM OOpa30M H3MCHATHCA MPH pasJIMYHbIX BHELIHUX BO3- 
WeHCTBUAX, MpOTHBOpeyaT UMelolMecH B WIMTepatype AaHubie (1,”,*,°~§). 

Sajlaua HaCTOAMLero UCCeqOBaHUA COCTOANIa B MOBTOPHOM oMpesevieHHu TH- 
la BbICIUeH HeEPBHOH JeATeIbHOCTH y %XMBOTHBIX, MOMBepraBlIMXCA Pa3sJIM4HbIM 
MaTOJIOTHYeCKUM BO3eHCTBHAM, HE COMPOBOMKMAalOMLMMCH pa3sBHTHeM ‘CTOMKUX 
HapyuieHHi KaKHX-MO0 (pyHKUHH opraHH3Ma. 

PaOora mpoBosusach Ha OewbIX KpbIcaX HM KpOJHKaX NOpOsbl WeHWINA. 
Kppicbl MOsBeprasiucb BO3eHCTBUIO CTOJOHAYHOTO TOKCHHA, Y KPOJIMKOB BBI3bI- 
BaJlIOCb pa3sBuTue qdbeHomeHa Aptioca—Caxapona. BuipaOoTrKa yCJIOBHbIX pe- 
(PIEKCOB HM OlpeeseHve THMA HepBHOM CHCTeEMbI y KPbIC MPOHSBOMJIMCb 10 JBU- 

_ TaTeJIbHO-nMueBOH MeToquKe KorusapeBcKoro, y KpOJIMKOB — MO «OTPAXMBa- 
TeJIbHOM» MeTouKe O6pasoBoli — Bomoxosa. IlepBpim pa3qenoM padorTnl +B- 
JANOCb U3y4YeHHe YCTOMYMBOCTH THMOMOrH4eCKHX OCOGeHHOCTeH BBICHIeH HepB- 
HOM JeATeJIbHOCTH KpbIC, MepeHecuINXx CTOMOHAYHYIO HHTOKCHKauMIO. BBowumMan 

- 03a TOKCHHA BbIZbIBaa THOeIb 30% OOmero YMCA 2KUMBOTHEIX. I] poqomKUTeJIb- 
HOCTb 3aOoeBaHua cocTaBlaa 1,5—2 mec. CBugeTesIbCTBOM MOJIHOFO BbI3q0- 

 POBJICHHA X2KMBOTHOTO ABJIAMOCb HCYCSHOBCHHE JIOKOMOTOPHIX HapylIeHH u 
BereTaTHBHbIX PACCTPOHCTB (MOHOe BOCCTaHOBJIeHHe WepCcTHOrO HOKpOBa HU 
Beca). 

IIpu nepBruuHom (10 BBeeHHA CTOJOHAYHOTO TOKCHHAa) H MOBTOPHOM (ocJe 
/BHISAOPOBJICHHA) OMpeyeeHHH THMa HePpBHOH CHCTeMbI KPbIC MCIOJIb3OBaJIHCb 

 cileqyroulve MoKa3zaTeH BEICHIeH HepBHOM MeATeIbHOCTH: CKOPOCTb BbIPaOOTKH 

[ WM MPOYHOCTh CTepeOTHIa MOMOMKUTEMbHBIX HW OTPHIULATebHBIX YCJIOBHbIX pedleK- 
COB, HHTCHCHBHOCTb YCJIOBHOH JBHTaTeJbHOM peakWMu HW TOBeseHHe XUBOTHOTO 

B M@XKCHTHAJIbHBIM MepHOl, a TakKKe Pe38yJbTATbI MpOBeeHHA CMeMMaJIbHbIX 
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mpo6 Ha CHJly, YpaBHOBeWIeCHHOCTb Hu TOLBH2KHOCTh HepBHBIX mponeccos. Ta- 
KMMH WpoOaMu ABJIAIMCb: CyTOUHOe TOOMaHve, OMHOMOMeHTHOe yrallleHve U 
BOCCTAHOBJICHHE TOJOXKUTEIbHOFO YCJIOBHOFO peieKca, «cuIHOKa» TOPpMO3HOrO 
WM pa3sqpakKUTeMbHOrO IIporeccoB, yAWIHHeHHe Aud@dPepeHUMpOBKH, U3MeHeHHE 
jMHamuyeckoro cTepeotuna. Ha ocHoBaHHH MpOBeeHHbIX MCCIeqOBaHH BCce 
2KMBOTHBbIe Obl pasOuTbl Ha 3 THMa: CHJIbHbIM ypaBHOBeLIeHHbIM, CHJIbHbIM He- 
yPaBHOBeICHHLIM, BO3OyIMMbIM, u CuaObIi. 

Pa3BuTHe CTOJOHAYHOM MHTOKCHKalMu MpHBOLAMIO K TalyOOKOMy TOpMOxKe- 
HHIO YCJIOBHEIX pedeKcoB. B cTaquu BbISAOPOBJIeHHA OTMe¥aIaCh NocTeneHHan 
HOPMAJH3alHA BbICIUeH HePBHOH JeCATeJIbHOCTH 2KMBOTHBIX. Y uacTH KpBIC 
(CHJIbHOTO ypaBHOBeIMeHHOPO THMa) OHA 3aBepllalaCb 3HAYHTeJIbHO paHbille OJ- - 
HOrO BOCCTAHOBJICHHA HapyMICHHbIX COMATHYeCKHX HM BereTaTHBHbIX PyHKUMH. 
Bowee nofpo6Ho 3TH aHHbIe Obl H3JIO*KeHbI paHee (*). B cTraquu NomHOro. BOC- 
CTaHOBJICHHA YCJIOBHBIX petbleKcOB, KOTOpad pee Bcero HaOwJOfalacb y 
*KMBOTHDIX CHJIbHOFO yPpaBHOBelICHHOFO THIa HepBHOM CHCTeMbI HM B HaHOoJee 
MNO3QHHH cpOK — y kpbic culaOoro Tula, OblWwIM MCIIbITaHbI! PyHKUMOHAJIbHbIe 
MIpO6bl, MPHMeHABLUIMecA H MO pa3sBuTHuA 3aOoueBaHuA. PesyJIbTaTbl MpoBeseH- 
HOTO HCCJIeOBaHHA CBUeTeIbCTBOBaAIH O TOM, YTO y XKHBOTHBIX CHJIbHOrO 
ypaBHOBelleHHOrO HM CaOOro THIIOB BbICMIeH HEPpBHOH eATeJIbHOCTH JMHAMUKAa 
KOPKOBBIX IIpOMeCCOB XapaKTepH30Balacb TeEMH 2%Xe OCOOCHHOCTAMH, KOTOppIe 
ObIIM BbIABJICHLI y HAX Mepe BBeeHHeM CTOJOHAYHOTO TOKCHHA. 

CopmayeHue pe3yJIbTaTOB HaOwtoqalocb KaK IIpH MpwMeHeHHu (cbyHKIUMO- 
HaJIbHBIX I1po6, TaK HW Mp CpaBHeHHN B WeJOM yYCNOBHOpedNeKTOPHOUM eATeJIb- 
HOCTH 2%KHBOTHOFO JlO 3a60/1IeBaHUA WH MOCIe MepeHeceHHA CTOJIOHAYHOM HHTOK=- 
cukallun. CKa3anHoe OTHOCHTCH K MpeACTaBUTeJIAM CHJIbHOrO ypaBHOBeIlleHHO- 
ro M Cja6oro THIOB BbICIIeH HepBHOH JeATeJIbHOCTH. 

Oto %Ke KacaeTCd 2%KUBOTHDIX CHJIbHOrO BO36yAMMOrO THNa HepBHOH CHCTeMBI, 
TO y HHX Mocyie MepeHeceHuA CTOJOHAYHOM HHTOKCHKANMU OTMe4aJIOCb 3HauH- 
T@JIbHOC CHWKEHHE CHJIbI pas_paxKUTeIbHOrO mpouecca. C HanvOovIbueH oTueT- 
JIMBOCTbIO 3TO BbIABJIAJIOCh IPH WpoBeseHuun mpo6. Ecsm fo BBeqenua cTon6- 
HAYGHOFO TOKCHHA y MoaBAIOWero OOJIbIIHHCTBa KpbIC BOZOyAMMOrO THIa He 
yAalOcb JOOUTLCA YralleHHA MOMOKUTeMbHOFO yCJIOBHOTO pedvieKca Ha 3BOHOK 
IPH MHOFOKpaTHOM IIpHMeHeHHH H30HpOBaHHOTO pa3ipaxKuTeia (40 50 9Kc- 
MOSHIMH), TO Ha STOT pas pedsekc yrawiaJicA OueHb ObicTpo (Ha 5—10 npuMe- 
H€HHM 3BYKOBOrO pa3ipaxuteia). [locne npHMeHeHUus MpoObl y BCe€X KUBOTHBIX 
aHHOPO THA pasBHBaJICA «CpbIB» BbICIUeH HeEPpBHOM JeATeJIbHOCTH. 

Takum o6pa30M, Mepek MOBTOPHbIM BBefeHueM CTOMOHAYHOTO TOKCHHAa y 
KpbIC CHJIbHOrO He€ypaBHOBellleHHOrO THMa HepBHOM CHCTeMbI HaOsOMalacb yT- 
pata XapakTepHbIxX JIA HUX OCOOeHHOCTel KOPKOBOH AMHAMUKH, JTO KaK-Oy{TO 
Obl CBUeTeJIbCTBOBaIO 06 U3MeHeHHU Tua. OgHako mMocuemytomlue Hadsroje- 
HHA MOKa3saJid, YTO 9TOTO Ha CaMOM Jlele He TIpOM3OLWVIO. 

B jlaibHeHmieM KpbicaM CTONOHAYHLI TOKCHH BBOAMJICA BTOPpH4HO — yepes 
3 MeC. TlocJle NepeHeceHHA MHTOKCHKalHu Ha (OHE MOTHOTO BbI3LOPOBJIeCHHA. 
Tak 2ke KaK H B MepBOM OMbITe, B CTALMH BHI3AOPOBJIEHHA y 2KMBOTHBIX IIpOH3BO- 
AMJIOCh UCCeOBAaHHe BbIPAGOTAHHOFO PaHee CTePpeOTHNA YCJIOBHEIX PeJIeKCOB. 

Ilo, HaOmoeHveM Haxolusucb 4 KpbICbl CHIbHOrO HeypaBHOBelIeHHOrO HU 
2 KPbICLI CHJIbHOrO ypaBHOBeWIeHHOrO THIMOB BHICWIell HepBHOM jeATebHOCTH. 
Ha 9T0T pa3 y X%XMBOTHDIX CHJIbHOrO BOSOyAMMOrO THIIa BOCCTaHOBJIeHHe yCJIOB- 
HbIX peJIeKCOB NpOUCxXOAHNO Ooslee ObICTPpO MH COMpOBORKAaOCh Pe3KHM MOBBI- 
IN€HHeM Kak OOMeH, TaK MH YCMOBHOpedIeKTOPHOH BosOyAuMocTH (ycHuJeHHe 
ABUPaTeIbHOK peaKIWH Ha pa3slpaxkuTesb, 3HAUMTeIbHOe yUaleHHe MexKCHY- 
HaJIbHBIX peakuwit). [IpoBeqeHHble MpoObl CBUeTebCTBOBAIH TakxKe OO yCH- 
JICHHH Tpolecca Bos6yxXTeHuA B Kope. Tak, yrailieHve yCOBHOrO pedieKca Ha 
3BOHOK IIPOHCXOAMIO Tenepb Ha 30—40 coueTaHHN, T. e. MOUTH B Te Ke CPOKH, 
4TO HW JO MepBUYHOrO BBeLeHUA CTOMOHAUHOFO TOKCHHAa. Takum O6pa3oM, B KO- 
HedHOM cyeTe, THIOJOrHYecKHe OCOOeHHOCTH BBbICUIei HeEpBHOM MeATebHOCTH 
KPbIC CHJIbHOrO HeypaBHOBeLIeHHOTO THA OCTaJIMCb B CYII[eCTBCHHbIX 4epTax 
TaKMMH Ke, KAKHMH ObIIH JO NepBoro BBeeCHHA CTOMOHAUHOTO TOKCHHA. 
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Jjajlee HaMH TNpOBOAUMOCb U3y4YeHHe CTAOMbHOCTH KOPKOBBIX Mpoweccos y 
[pyroro Ba KHBOTHBIX (KPONHMKH) Up HHO dopMe maTOJOorHu — deHomeHe 
A pTioca—Caxaposna. OnbiTp! 6plim mpopesenbt Ha 15 KpomuKax. O Tunosoru- 
[eCKHUX OCOOCHHOCTAX XKMBOTHBIX CYJHIH Ha OCHOBAHHH XapakTepa BbIpaOoTKU 
IOJIOMKUTCISHBIX HM OTPHWATeJIbHbIX YCJIOBHBIX pedJIeEKCOB, NOBeJeCHHA 2XKUBOT- 
i0rO B MCKCHTHAJIDHIM MepHOL, pesyJIbTAaTOB MpoOObl Ha yrallleHHe MOOKUTEMb- 
{oro yCuIOBHOrO pedieKca. Bce 2KMBOTHBIe OblIH pasOHTbHI Ha Be rpynMbl, Xa- 
JAKTEPH3OBaABLINeCA CHJIbHBIMH H ClaObIMH IIpoweccaMH B kKOpe ToJIOBHOTO 
fo3ra. 

IlopTopHoe HCCJIeqOBaHHe yCJIOBHBIX pedJIeKCOB y KPOJIMKOB IpOBOANIOCb 
jepes 2 Mec. mocJie NoceqHeH HHbEKUMM AHTMTeHa — B TlepHO, Kora y %KUBOT- 
IbIX MECTHbI€ IIPOABJICHHA (PeCHOMEHA IIOJIHOCTbIO HCuesaJIH, BMeCTe C 4eM HaOwIIO- 
[aslIOCb HM BOCCTAHOBJIeHHe HCXOLHOFO YpOBHA JICHKOWMTOB B KpOBH. 

OneHuBad Noy4eHHble JaHHble, CleqyeT Mpexke BCerO OTMETHTb, UTO BHIXOLL 
13 AJWIEPrHYeCKOTO COCTOAHHA 2KHBOTHBIX COMPOBOMKAAeTCA ONPeeJICHHbIM T1O- 
sbIILIEHHeEM OOLLErO YPOBHA YCJIOBHBIX pedJIeKCOB, HaOJIOLABLIHMCA y KPOJIMKOB 
‘aK ClaOoro, TaK HM CHJIbHOFO THMOB BBICINeH HEPBHOM AeATeJIbHOCTH. OTOT BBI- 
30, CorslacyeTca C OlyOJMKOBaHHbIMM paHee JaHHbIMH (°). 

Bmecte c Tem THMONOrM4ecKNe OCOOeCHHOCTH BBICIUe€H HEPBHOM eATeJIbHOCTH 
KHBOTHBIX H WHAMBUAyaJIbHbIe IIpH3HaKW NOBeLeHHA y NMoOLaBsAtoulero Oosb- 
HMHCTBA KpOJIHMKOB OCTABaJIMCb MpexXKHUMH. QTO, B MepByIO OYepelb, OTHOCHTCA 
¢ 2KUBOTHBIM, XAPAKTePH3OBaBLIMMCA CHJIbHbIMH HEPBHbIMH IIpoleccaMu B Kope 
‘OJIOBHOrO MO3ra. Y BCeX 9THX KPOJMKOB HaOIOMaOCb ObICTpoe BOCCTaAHOBJIe- 
[Me MOJIOKUTEILH‘IX H OTPHMATeJIbHBIX YCJIOBHEIX pedeKcos. PesyIbTaTbl 
[poObl Ha yralleHHe yCJIOBHOFO MOJOMKUTeIbHOFO pediekca ObIIM TeEMH Ke, YTO 
[ WO CeHCHOMJIM3alHH. 

OO6iLuM [JIA COCTOAHHA yCJOBHOpedeKTOPHOM JeCATeIbHOCTH KPOJIMKOB CyJla- 
jOrO THMa HePBHOM CHCTeMbI MocIe NepeHeceHud UMH cbeHoMeHa ApTioca—Ca- 
‘apOBa ObIIO 3HAYHTEJIbHOe MOBbILMIeHHe TOHYCa KOPKOBBIX MpOleccoB, MpHBO- 
(HBINee B HaAYaJIbHOHM CTaMH BOCCTAHOBJICHUA YCJIOBHbIX pedJIeKCOB K HUBeJI- 
\OBAHHIO Pa3zJIMYHH Me@xKly %KUBOTHBIMH CaOOro MH CHJIbHOrO THMOB BBICIIeH 
lepBHOH JeATeJIbHOCTH. 

Tak, Y HEKOTOPHIX KPOJHKOB 10 BBEACHMA CbIBOPOTKH HE yjaJ0Cb Bpipa6o- 
‘aTb CTOHKOFO CTepeOTHNa MOJIOKUTeEIbHbIX HM OTPHWAaTeJIbHbIX YCJIOBHLIX pe- 
JIEKCOB,M Ip BTOPH4YHOM UCCJeAOBAHHH BBICINeH HEPBHOM JeATeJIbHOCTU y 9TUX 
KUBOTHBIX MO?KHO ObIIO C OOJIbIIHM OCHOBAHHEM TOBOPHTb O BTOPHYHOM BbIpPacorT- 
ce YCJIOBHbIX pedJIeKCOB, Heke 06 UX BOCCTaHOBJeHHH. Ecum Oo cencnOusu- 
aLMM HU3KUM ypOBeHb KOPKOBOH AKTHBHOCTH HCKJIO4a BOSMOXKHOCTH MO0cTa- 
IOBKM IIpOObl, TO Tellepb ee yaOCb MpoBectu. 

B oTsMuHe OT 2KHBOTHBIX C CHJIbHbIM THIIOM HEPBHOM CHCTeMBE! B aJIbHeHLIeM 
ICJIOBHbIe PedJIEKChI y ITHX KPOJIMKOB XapaKTepH30BaJIMCb HEBbICOKOM CTAaOMJIb- 
[OCTbIO, BOJHOOOPa3HOH CMeHOM MepMoOOB AKTHBHOTO HM 3aTOPMOXeHHOFO CO- 
TOAHHH. 

IIpHBefeHHbIe BbILIe LaHHble CBUeTeJIbCTBYIOT O TOM, YTO pasfleJIAeMOe MHO- 
UMM (Uu3HONOTAaMH MpescTaBMeHve O THe BbICIUeH HeEPBHOM JleATeJIbHOCTH KaK 
) BECbMa MOJBHKHOM KOMIIJI€KCe HeEPBHbIX MpPOMeccOB, NOLBepxKeHHOM pa3JIH4- 
IbDIM H3Me€HEHHAM UM C*OPMUPyIONIeMCA B TIpOMOJMKeHMM BCeli 2KM3HH, CJlelyeT, 
MEBHIHO, IPH3HaTb HelpaBHsIbHbIM. Ec Obl We0 OOcTOANO TAKUM OOpasom, 
0 CTOJIb 3HAUHTeJIbHbIe BO3TCHCTBHA Ha OPraHH3M, KaK MHTOKCHKAalluA HM pes- 
(O BbIPAKeHHOe COCTOAHHE aJIePrHu, TOJMKHbI Obl Obl OOYCIOBHTb CTOMKOe 
I3MeHeHHe CBOMCTB THIa HePBHOM CHCTeMbI. OTOTO, OAHAKO, B HallIMxX OMbITax 
TMETHTb He ylamocb. Yxe 3apanee CuleAOBaNO OKUMATh,ATO B Tex CJyuaAX, 
corla MocJle MepeHeceHiA 3a00eBaHUA y XKMBOTHOPO HaOOLaeTcA MOHaA HOp- 
AANM3AUNA BCEX HapyUIeHHbIX PyYHKUMH, MPOMCXOLMT TakxKe BOCCTaHOBJIeHHe U 
{CPBHbIX (yHKUUH. 

- STO MOMHOCTHIO NOATBEPRAalOT Pe3YJIbTATbI MpPOBeeHHOrO UCCIeMOBaHUA. 
<pome TOro, OKa3a0Cb, UTO HOPMAJIH3alMA BbICWUeH HePBHOM JexiTebHOCTH H 
IOHO€ BOCCTAHOBJeHHe JMHAMHYeECKON CTPyYKTYPbI KOPKOBbIX MpolleccoB mpH 
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CTOJIOHAKe Y KpbIC CHJIbHOTO ypaBHOBeWIeHHOrO*THNa HepBHOM CHCTeMbI Onepe 
“KaeT 110 CpOKaM OOpaTHOe pa3sBHTHe MeCTHBIX NMpOABNeHHM NWaTOMOrMyecKor' 
mpouecca. Han6omee uyBCTBHTebHBIMH K fleHiCTBMIO CTOOHAYHOTO TOKCHHi 
(HauGoslee PAaHHMbIMH) OKa3aJIMCb KOPKOBbIe KJI€TKH y XXHBOTHBIX CHJIbHOTO BOS 
OyZMMOro THMa BBICHIeH HePBHOM JeATeIbHOCTU, YTO CBA3AHO, OYEBHAIHO, C OCO 
GOeHHOCTAMH JelcTBHA JaHHOTO TOKCHHa MH HH3KHM TOPpOrOM pa3fpaxKMMoctl 
HEPBHBIX 9JIEMeCHTOB y IipefcTaBUTesleH CHJIbHOrO BO3OyMMOrO Tua. OTMe4aB 
meecst y HUX B CTaHM BLISLOPOBJICHHA SHAYUTEIbHOe OCAaOeHMe CHJIbI pasapa 
XKUT@IbHOFO Mpolecca, OfHakO, He ABJIANOCb CTOMKMM, TaK Kak Moce NOBTOP 
HOrO HepeHeceHH HHTOKCHKalHH JMHAMHKa KOPKOBbIX MpOleccoB Bo3Bpallila 
aCb K HCXOJHBIM BeJIMYHHaM. 

TloulyueHHEIe pe3yJIbTATHI TOBOPAT O TOM, 4TO MepeHeceHHe 2KHBOTHLIM Ta 
KUX aTOJIOrHYeCKUX COCTOAHHU, KaK CTOJOHAYHAA HHTOKCHKAalWA WIM asuep 
rudecKuH mpolecc Tuma deHomena Apticca—CaxapoBa, CONpoBomwaeTcA xa 
paKTePHBIMH JIA KaxKMOrO 3 HUX CABHTaMM B JeATebHOCTH KOPbI OOJIbIIM 
nojyiuapui. B nepBoM cilyyae STH H3MeHEHHA HOCAT OOpaTUMbI XapakTep 
Bo BTOpoM Culy4ae HaCTyNalollve CABUTH ABJIAIOTCA OOUIMMH JIA KMBOTHBIX pas 
HbIX THINOB HepBHO cucTembl. Takum o6pa30M, Mbl He HaXOJMM OCHOBaHHM JVI 
[IPH3HAHHA H3MeCHAeMOCTH, H€YCTOHUHBOCTH THIa BBICHIeH HepBHOM esTebHO 
CTH 2KHBOTHBIX. Pedb MOKeT HATH JIMIb O KOJIMYECTBEHHOM H3MCHEHHH OTIEJIb: 
HbIX MOKasaTevel HEPBHBIX MpOLMeccoB, OHAKO COBOKYMHOCTb UX, COCTABIAIONAS 
THM BbICIUeH HepBHOM JeATeJIbHOCTH, OOlafaeT, MO-BHHMOMY, 3HaUHMTeJIbHBIN 
MOCTOAHCTBOM. 


VWucTHTyT HOpMaIbHOM HW MaTOMOrHuecKOM du3HOOrHH Tlocrynuao 
AkajleMHH MeJHIMHCKHX HayK CCCP 5 VIII 1960 


UWHMTHMPOBAHHASA JIMTEPATYPA 


1B. 7. BuKos, A. T. KpwuKosa, Tes. q0KN. Ha HTOTOBOH HayuH. KOHdep., 10 
CBAMLCHHOM  MpHCHOCOOHTeJIbHBIM H KOMMC€HCATOPHbIM MeXaHH3MaM B dH3HOJIOrM4eCKH? 
H maTouorHyecKHx mporeccax, 1956. 7B. HW. Tospaaao, Koudep. no Bonpocam o pour 
THMa HepBHOH CHCTeMbI B OOMeCHHOM, KOMMeHCaTOPHOM HM BOCCTAHOBHTeIbHOM peaKIHAX OpraHHs 
ma, Ped. noka., Kues, 1959, 8 B. A. Epcees, MAH, 122, No 4 (1958). 4 JIO. Se 
Badb J, Tp. pusnon. 1a6. um. V1. II. Tlapnopa, 8 (1938). © Tl. X. Kaunepos, O sana 
HHH CbIBOPOTOUHBIX H OakTepHaJIbHbIX AHTHTCHOB Ha BBICIIyIO HEPBHYIO JeATeJIbHOCTh 2KHBOT 
HbIX IPH pasJIMUHbIX HMMYHOJIOrH4eCKHX COCTOAHHAX OpraHH3smMa, KaHy. AuccepTauna, 1955 
6’ @. 1. Mafiopos, C.H. Bepwuxosckuit, Tp. dusnon. ma6. um. Taspnopa 
(1933). *B.K. ®ezopos, K dusvonoruy Beicme HepBHOM AeATebHOCTH MbIIMeH, 1956 
8’ A KoBpaesa, Tp. pusvon. na6. um. V. I. Masnopa, 1924. 
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Jlokxnann AKkanemuu nayr CCCP 
| 1964. Tom 136, Ni 4 


®HSHOJIOTH A 


B. H. JIYKbAHEHKO 


@EHOMEH PA3OBLIEHHA OCHOBHbIX KOMMOHEHTOB 
AHA®HJIAKTHYECKOM PEAKUMH 


(ITpedcmaenexno axademurom A. H. Baxkyaesoim 25 VII 1960) 


Ilposoqusuiueca Hamu c 1958 no 1960 rr. skcnepHMeHTaJIbHbIe HCCJIe10Ba- 
iHA MOKA3aJIM, UTO BbIPAKeHHOCTh peakKUMH OPraHu3Ma Ha MAKPOMOWJeKy JAPHble 
JaZIPAKUTeIM AHTHTEHHOM MIPHpOAb! ONpekesAeTCA He TOJbKO CBOMCTBaMH Jlel- 
STByIOUerO OesyCJIOBHOTO pa3sipaxKUTeA, HOU B 3HaYHTeIbHOH Mepe OOUIMM 
ACXOJHbIM (POHOM HeHpOMHAMUKH BICLUMX OTIeJIOB WEHTpaJIbHOM HepBHOM CHCTe- 
MbI. x 

BaxkHbIM (pakTOpOM 9KCMepuMeHTabHOTO cOpMHpoBaHuA HeHpoMHaMUKU 
KOPKOBO-IOJ.KOpKOBOH CHCTeMBI ABJIAeTCA HHAMMYeCKHH CTepeoTul — ympouen- 
Had CHCTeEMa MO3AH4HO TMepeMerxKalOlLUXCA OUAFOB BOZOyxKeHHA H TOPMOX*KeHHA. 
CpejlH CBOHCTB 4 OCOOeHHOCTeH CTepeoTuna Oco60e BHUMAHHe MpHBVIeKaeT ero Co- 
COOHOCTh OObEMHEHHA B IeOCTHYIO (pyHKIMOHAJIbHYIO CHCTeMy KOMIIJIeKCa yc- 
JOBHEIX pedJIEKCOB, MPOUHOCTb HW TpyjHad H3Me€HACMOCTb HOBbIMH BO3elcTBHA- 
MH, KOTOPad AOCTHTaeT HCKJIOUHTeEJIbHOM BbIpayKCHHOCTH Ha YPOBHE MOLKOPKO- 
BbIX OOpa3s0BaHHit, B ccbepe Ge3sycuOBHOpedsleKTOpHOH eaTembuHoctu (A. O. Jlo- 
mau, 1939—1951 rr.). 

PasHooOpa3Hble CepHH IpOBeeHHbIX SKCHEPHMEHTOB MO3BOJIMJIM OOHAPyKUTb 
PCHOMeH TOPMOXKeHUA aHaduaKTHYeCKOH peaKIMU B CHeMHaIbHbIX yCJIOBHAX 
OlbITa MOCpesCTBOM *PuSHOJOrMYeCKHX MeXaHH3MOB JMHAMMYeCKOrO CTepeoTumMa. 
DbLIO YCTAHOBJICHO, B YACTHOCTH, UTO aHaPHaKTHYeCKYIO PeaKIMIO MOXKHO 3a- 
TOPMO3HTb, OC/IAOHTb V JaxKe H3BPaTHTb HaMlpaBJIeHHOCTb M XapakTep ee 
IpOABMeHHA. ONbITEI NOKa3aJIM, YTO BbIPaKeCHHOCTh TOPMOSBHOrO 9*PppekTa eCTb 
PYHKUMA AByX NepeMeHHbIX — MpOuHOCTH 3a—PHKCHpOBaHHOrO cTepeoTula 
BeJIMYHHEI AHTHTeHHOTO CTUMYVIa. 

Pa3M4Hble MOLMPUKALMN OMBITOB, MpOBeeHHble Ha WeJIOCTHOM OpraHU3me, 
He MlO3BOJIMJIM BCKPbITb NYTH KYMMpOBaHHA aHadusakTHyueckow peakunu. IIpex- 
CTaBIANOCb HEOOXOMMBIM BbIACHHTb BOMpOC O TOM, MpOMCXOAMT JIM TKaHeBAA 
fepecTpolka OpraHH3Ma Tok BIIMAHMeM CeHCHOWIM3UpyrouseH o3bl OeKa, BBe- 
MeHHOrO Ha (oHe 3apUKCHpOBaHHOrTO HM YCTOMUMBOFO CTepeoTuMa, WJM we pea- 
Au3alluA anapusakTMYeCKOH peakIHH Np pewHbeKUMH OeKa TOPMOSHTCA Ha 
YPpOBHE BBICIUHX OTJeJIOB WeHTPaJIbHOH HepBHOM CHCTeMHBI. 

C iesbio 9KCMEPHMeHTAaIbHOTO PeIeHHA STON 3a,a4H MbI TOMbITAIMCb CKOM- 
SHHUPOBATb Ba MpHema ucceoBaHHl — MeTOA YCMOBHOrO pedbleKca, JIexKalllui 
B OCHOBe (OpMUPOBaHHA AMHAMMYeCKOrO CTepeoTHNa, C MOCJeLYIOUMM U3y- 
1eCHHeEM TKAHEBOM YYBCTBUTebHOCTH H30JIMpOBaHHOrO oprana K CrelM@uyecKo- 
My OeKy y 9TOTO Ke *%KuBOTHOrTO No MeTomNKe Jletina—lUyaptua. 

UccmeqopaHua mpoBeseHbi Ha 40 MeBCTBeHHLIX MOpCKHX CBHHKAaX, Becom 300— 

Or.: 25 nogompitHptx nu 15 KOHTpOJbHBIX 2KHBOTHDIX. IloJOMbITHbIe KUBOT- 
ble ObIIM pasleeHb! Ha 2Be rpynupl (1 onbirHaa — 10 Mopckux cBHHOK 4H II 
ymbITHAaA — 15 mMopcKux cBuHOK). Kpome Toro, OblmH nocTaBseHbI Be Ppynmbl 
KOHTPOJIbHBIX OMbITOB (I KOHTpombHan — 10 xKMBOTHEIX u I] KOHTpOJbHaa — 
) KUBOTHBIX). Bce 2K HBOTHbIe ObIIH CeHCHOMJIM3SHPOBaHbI OJHOKPaTHbIM MOAKOK- 
HBIM BBeeHveM 1 MJ JOWIaMHOM CHIBOpOTKH B pasBemeHuH 1 : 100. 
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Bcem MOLOnbITHBIM 2%XHBOTHBIM B (PHKCHPOBaHHOM COCTOAHMM MpO3BOLH Cb} 
EXKEIHEBHBIe MOLKOXKHbIe HHbEKUMH 1 MJ CusHOsOrMYeCcKOrO pacTBopa. Crepeo- 
TUMHAA TOCMCLOBATeIbHOCTh MpOUeLYPHHX MAHUNYJAUMA, BKOUAIONlaA B Ce- 
6 KOMIVIeKC 3PHTeJIbHbIX, AKYCTHYECKUX, TAKTHJIBHBIX, NPOMpPHOWenTHBHBIX, 
GovleBbIX M XUMHYECKHX paspaxkuTeel , MOCTeNeHHO (PUKCHPOBasaCb B BHICIUMX 
oTlemax rouOBHOrO Mosra M MpUBoLMIa K PopMupoBaHMio HM ypodeHuio AMHa- 
MMYeCKOTO CTepeoTuna, Mle KAKI mpelurectT- 
BYIOILHH pasqpaxkKUTeIb CJIYXKUT CHTHAaJIOM M0- 
cyley1oero. 

Ilo mpomectsun 15 ombITHbIX THe HHbeKINA 
(Pu3HOJIOrMYueCKOrO paCTBOpa SKCTpeHHO MOsMe-| 
HAaCb TMOLKOXKHBIM BBeeHHeM CeHCHONIH3H- 
pylomeli osbl Geka pH CTporoM coOJoqeHHH 
BCeX YCJOBHH OMbITa, NocJle Yero HHbEKWMUN Mu- 


t+“ suonormeckoro pactBopa ObIIM mpolosmKeHBI 

ee euje Ha mpoTmKeHuUM 25 THeH B NpexHUX yCIO— 
i ; BHAX OMbITa. 

Puc. 1. Cokpamenua uso1MpoBaH- Ha 41 meHb mocuie Hauana PopMMpoBaHHA 


HOrO pora MaTKH MOpCKOH CBHHKH yy] poueHHA JMHAMHMYeCKOrO CTepeoOTHMa KHBOT- 
B OTBeT Ha BBeACHMe AOMAAMHOM rite I. OMBITHOM FpPYNMbl ekauuTMpOBasHepaam 
CbIBOpOTKH. Paspefenve: /— | - = 
10-4, 2-1 10-89 —1 - 10-2, 00a pora MaTKM ToMellaIMch B anmapaT JleH- 
OTmeTKa BpeMeHH 5 Cek. aua—Iyaptia, re u3yuanacb UX TKaHeBad YYB- 
CTBHTeJIbHOCTb K CrlelMduyeckomy OeKy soula— 
JIMHOW CbIBOPOTKH. 

Kusotubim I] ombiTHol rpynnbt va 41 Tenb nocyie Hayala OOpa3z0BaHHA B 
3akpelJIeHHA JMHAMMYeCKOrO cTepeoTHna Obla HHbeMMpOBaHa paspelllaiouasr 
no3a Geka (1 mi 40% pactTBopa JoliaHHOH CbIBOpOTKH), B pesyJbTaTe Yero ¥ 
3Ha4YHTeIbHOH YaCTH XKUMBOTHEIX (60% 
OT OOmlero 4HCIa CBHHOK) pa3BuTue aHa- 
(pPHaKTHUeCKON peaKkILHH ObLIO 3aTOPMO- YpoBeHb uys“CTBUTeIbHOCTH K crlenuuue- 
meno mam peoko Negatveyn, Nee a 
KOTOPHIM TlepHo, BpeMeHu (B CpeHem P tas ectuudan P 
7 4aC.) 2KHBOTHBIe eKanuTHpoBasUCch, 


Tao6auna 1 


WM Ha M380JIMpOBaHHbIX porax MaTKH om- Uncno cnyaaes 
peqeIAJIOCh HasMuve peakKIMH Ha Cre- CHOnO RE PeIS ARS 
i 3 fi aHadusakTHueckon 
Wud@uyeckuh OeNoK MolwavHol CbIBO- : : peakuueli * 
JleticTBytoulul aHTureH 
pOTKH. 
OnbiTbI in vitro Ha H30JIMpOBaHHbIXx omit | KonTpoms 
poraxX MaTKH CTaBHJIMCb CJIeyIOULHM 
o6pasom. O6a pora MaTKH oTCemapoBbi- 
BaJIMCb MW MOMelUaJIMCb B CTAKAHYNKH all- — JIomaynuascprBopoTKa 
napata Jletina—Ily1TWa B pactBop Tu- fa10r2 0 0 
—4 
pole mp Temmepatype 37,5°. YpoBeHb ed é 1S 
YYBCTBUTeJIbHOCTH K OeJIKOBOMY aHTHre- 1.10-2 4 0 
Hy OWeHHBaICA 10 s:ppeKTy MbILMeYHOTO = Turyntpun 20 20 
cokpaileHua. Peructpanua coKpameHua =§=—H-—— 
Bejlacb Ha KuMOrpade JIETKHYMH TNHCun- * O6oulee UHCJIO PACCMOTPCHHBIX CJLyY4aeB — TI 


20 B ombiTe H B KOHTpoue. 
KaMh. IIpopoqusach TapaJJIeJIbHaA 3a- 


MMCb OTBeTOB OOoux poros. B ombitax 

HCHOJIbSOBAaIHCh CuIeAyIOulwe KOHICHTpallua cpiBopoTKH: 1:107°; 1-10°4; 
1-10-%; 1-10-°. Kpome Toro, npuMeHsJIca MMTYHTpUH La HHLMKaNMH yHKILMO- 
HaJIbHOrO COCTOAHHA MbIINeYHOTO Mmpemapata. 

PesyuibTats! 10 I onbITHoli rpyrme 2% MBOTHBIX MpescTaBseHsl B TaGa. 1. Ana- 
JM3UpyA MOJYueHHble JaHHble, MOMKHO BUZeTb, YTO HUB OMHOM Culyaae 43 20 
TKaHb OpraHa He OCTaBaJlaCb APe€aKTHBHOH K OevIKy, T. e. Mpolecc ceHcHOunIH3a- 
WWM peaJIM3OBaJICA, HECMOTpA Ha TO, UTO JeHCTBHe CeHCHOMMH3UPYIOMLeH O3br 
Geka pasBopaynBanoch Ha oue TIpeqBapHTesbHOrO (opMupoBaHuA MU NocwJe- 
AyIoulero NowWepKanuA WWHaMuyecKkoro cTepeotuna. JLia uOCTpalluu CKasaH- 
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HOO MpMBOUM KUMorpatMyecKyio 3allHCb OTBeETA H30JIMPOBaHHOrO pora MaTKH 
NOAONMBITHOH CBHHKH Ha crelluuyeckylo CbIBOpOTKY B pa3zBeyeHuu 1 -10~4; 
1410 a1 0-7, (pues): 

Bmecte C TeM NOpor YYBCTBHTeJIbHOCTH M30JIMpOBaHHOrO MBIleyHOrO Mmpe- 
mapatTa kK cmellMdpuyeckomy Oeky Obl CyUIeCTBeHHO MOBbILeH B CpaBHeHHM C 
KOHTpoviem. Tak, eC B KOHTPOJIbHOM rpylme XHBOTHBIX MbIMICUHAA TKAHb H30- 
JIMpOBaHHOFO opraHa OTBEUAaa AKTOM COKPallleHHA Ha CbIBOPOTKY B pasBeeHHU 
1 -10-* B 90% Bcex onbITOB, TO y NOOMBITHBIX 2KMBOTHBIX Mb B 20% cryuaes. 

Hccieqopanus, mpoBeyenuble Ha 15 xuMBOTHEIX II] OMbITHOM rpynmbl, m0Ka- 
3aJIH, YTO B MOWaBJIAIONIeM UMCJe oOMbITOB (24 v3 30) TKaHb KUBOTHIX Gblia Je- 
CeHCHOMJM3UpOBaHa, HECMOTpA Ha 
TO, 4YTO BHeMIHHe MposABeHusA 
WoKa ObWIH pesKO ocaOJIeHbI WI 
OTCYTCTBOBaJIH BOBCE. 

Ha puc. 2 BuHO, 4TO CBIBO- 
poTKa B pa3BefzeHHu 141-1074; 1- 
-10-%; 1,107? ne BpisbiBanta aKTa 
cokpameHua. JIlumb pH selicT- 
BUH CbIBOPOTKH B  pasBeeHun y é J 4 we ea? 
1-10-+ Obia nomyueHa HeBbIpa- 


Mn 


—~ + f__ — Sea: 92 


Puc. 2, DyHKUHOHAIbHAaA AKTHBHOCTb [JiaKOMBbI- 


*KCHHAA Peak, B TO BPeMA Kak 
Ha MHTYHTpHH OTBeTHad peaklua 
Mella OTYeTMUBbI XapaKTep. Y 
5 CBHHOK II] KOHTpOJIbHOM rpynnbl 


meuHoro MpemapaTa MOpCKOM CBHHKH 8B OTBeT Ha 
JeHCTBHE JIOMAaTHHOM CHIBOPOTKH HM MHTYHTpHHa. 
PaspefeHle  CbIBOpOTKH: Hojo Nr, 9 2 
1-8 L0G Ss Si sPeO*, "4 5 —1: 107% 6 — 
DHTYHTpHH. OTMeTKa BpeMeHH 5 CeK. 


_ 10Cle pasBUTHA TMOAOCTporo wWoKa 
B OTBeT Ha HHbeKIMIO paspellia- 
folleH NO3bl JomaquHo cbIBOpoTKH (1 ma 40% pacTBopa) BTopHuHad HHbeKIUMA 
(cnycta 9—11 vac.) cbIBOpOTKH B IpexKHEH MO3HPOBKe He BbI3BaIa pa3sBUTHA 
aHauakTH4ecKoH peaKIHv, YTO CBHJleTeJIbCTByeT O HACTYIVICHHH JeCeHcH- 
OuIM3alHH. 

Takum o6pa30M, B HallIMX OMbITaX MpOABJAeTCA CBOeOOpasHoe pas00m[eHHe 
eMMHOH aHadbuslakTMYecKOH peakIHH Ha Ba KOMMOHeHTA, B OCTaTOUHOH CTere- 
HH B3aMMOCBA3aHHbIX, HO, TeM He MeHee, pa3JIMUHbIX TO MeEXaHH3MaM peaJHsa- 
uu. B To BpeMA KaK B JaHHbIX YCJIOBHAX OMbITa MPOABJICHHe BHELIHerO CHMIITO- 
MOKOMIVJleKCa, XapakTepHoro iA aHaduslakTHYeCKOH peakIUMH H BbISbIBAaeMOrO 

| pa3IM4HbIMM CEIBOpOTKaMH (HecneluuyecKan (asa), OblIo pesKO ocmadJeHO 
WIM MOLaBseHoO BOBCe,— cnelMduyeckan (ha3a (ceHCHONNM3allHA H MeceHcnOn- 
JIM3allMA) CYI[ECTBEHHBIX H3MeHeHHH He TipeTepreBaia. 

Ananormanoe pa300mleHve OCHOBHBIX KOMIOHEHTOB aHa(uJlaKTH4eCKON pe- 
aKWMM HaGNOaocb HaMH H B YCJIOBHAX €€ TOPMOXKCHUA HAPKO3OM HM THOVJIOBBI- 
MV A,aMu. 

TlomyyeHHbiit HaMu dakTHYeCKHH MaTepHall, a TaK%Ke POACTBeHHbIe aHHbie 
Ipyrux uccuieqopatesen (1,°~°) mo3BouAeT BbICKa3AaTb MpeAMOOReHHe O BOSMOXK- 
HOCTH pa3JIM4eHHA B TAKOM CO%KHOH, MHOTOKOMMOHeEHTHOM peakIHM, Kako 
ABMACTCH aHaPpUaKkTHYeCcKaA peakUHA, JBYX B3AMMOCBASaHHBIX (has: HMMYHO- 
XHMHYecKOH u (u3sHOOrMYeCcKOH, MIN CHeuMpuyecKoH Hu Hecnelndpuyeckon, 

_ OTJMUAIONINXCA TO M€XaHH3MaM BOSHHKHOBeCHHA MH peaJIM3allMu, CKOpOcTH TIpo- 
TeKaHHA, CTeMeHH MOLYHHeEHHOCTH HEPBHOMY KOHTpOJIiO HM ApPyrHM pv3HakamM. 

B ocHoBe MMMYHOXMMMYeCKON (asbl JEKHT COOCTBEHHO HMMYHOJIOrMYeCKHK 
M@XaHV3M: peaKIMA COeMHeEHHA aHTHTeH—aHTHUTeIO. Musnosoruueckas (pasa, 
WH Hecnelu@uyeckad, aHadusakTuyeCKOH peak IpoTeKaeT C BOBJIeYeCHHeM 
MHOTHX CHCTeM HM OpraHOB opraHu3Ma (HM B HepBYIO OYepeb CHCTeMBI ruiaqKoH 
MYCKYJIaTYpbl), YpOBeHb (PyHKUMOHAJIbHOM AKTHBHOCTH KOTOPbIX MOXKHO H3Me- 

'/HMTb CaMbIMM pa3HooOpa3HbIMH BOselCTBHAMM, B TOM YHCJIe MH aHTHeHHbIMH, 
/ueM HM OOYCJIOBIMBaeTCA HecnelHpUudHOCTh STOH asbl aHaculaKkTMYeCKOH pe- 
aku. Betpeua aHTuTea C aHTHreHOM, XOTA HM SABJIAeTCH HeOOXOJMMBIM YCJIO- 
' BHeM JIA BOSHHKHOBEHHA HMMYHOXHMHYecKOnH (asbl, MpOABJIeHHeM KOTOPON 
_ ‘ABJIAETCH CeHCHOMIM3ALMA HW MeceHCHOHMM3aLNA,BMeCTe C TEM MO2KeT OBITb HesO- 
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cTaTOUHOH Aid mycKa (pu3sHOMOruYeCKOH (asbl aHAaPUNAKTHYeCKOH peakWMH, OOy- 
CNOBJICHHOM UeubIM KOMIMWI€KCOM (pH3HOJIOTHYeCKHX polleccoB — mpoleccos 
pasIM4HOrO polka, pasHo CTeneHM CO*KHOCTH M 9ppeKTHBHOCTH. 

B cBete nouJly4ueHHbIX akTOB H pH y4eTe cnelMpuyeckux OcoOeHHOCTeH 
CTpYKTYpbI aHa:bHaKTHYeCKONH peaKIMH MpeACTaBHach BOSMO%KHOCTb TepeuTu 
OT OONIMX YKa3aHHi O WeHTpabHO pery AWM aHadusaKTH4ecKON peakWHu K 
H3Y4CHHIO KOHKPeTHBIX OTHOWeCHHH, CKaIbIBalOWLMXCA Ip yCloBHOpedueKTop- 
HbIX BJMAHMAX HA PeaM3allMio aHapHaKTMYeCKOH peakllHH. 

Haiiv JaHHble MO3BOJIAIOT C MOCTOBeEpHOCTbIO CUHTATb, YTO peaHM3alua Pu- 
3HOJlOrMuecKo (pasbl aHatpHaKTH4eCKOH peaKIHH MOKeT OLITh 3aTOPpMOx*KeHa, 
ocma6JleHa WIM U3BpanjeHa HMMYJIbCaMH M3 KOPKOBO-MOLKOpKOBOU OONacTu To- 
JIOBHOTO Mosra. . 

Uro kacaeTCd HepBHOW pery ALM MMMYHOXHMHYeCKOH (asbl anadusaKcuu— 
peaKIIMH COeMMHEHHA AaHTMreHa C aHTHTeJIOM,— TO OHA MOKa OCcTaeTcA mpoOuJe- 
MaTH4HOH, TaK Kak YOCLMTeJIbHBIX, JOCTOBEpHBIX JaHHbIX, MOKA3bIBaIOULUX ee 
HaMune, elke He MouydeHo. 

Cyutato CBOUM IpHATHBIM JOJTOM BbIpasHTb OMarofapHocTb mpop. B. C. To- 
crepy u IO. B. 3pIkoBy 3a s100e3HOe NpeMOCTaBJIeHHe BO3MOXKHOCTH BBITOJHUTS 
yacTb UCCelopaHua Ha annmapate Jleiua — lyaptua. 
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